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ABSTRACT
Koziol, Matthew. Estimating School-Level Effects of Mandatory Student Grade Retention
Policies Using Latent Growth Curve Modeling. Published Doctor of Education
dissertation, University of Northern Colorado, 2021.

Mandatory grade retention for poor-performing readers has been a disputed practice for
decades. Since the early-2000s, state-level mandatory grade retention policies have proliferated.
In 18 states and Washington, D.C. mandatory grade retention exists for students in the thirdgrade who fail an end-of-year standardized reading exam. These policies are based on research
that suggests students who do not read by the third-grade are at much greater risk of dropping out
of school prior to receiving a high-school degree.
Mandatory grade retention policies use a gatekeeper mechanism at the end of the thirdgrade to ensure that students who are not reading at a set threshold are required to repeat the
third-grade the following year. There has been an abundance of research on the effectiveness of
student grade retention at the individual level, with mixed conclusions. However, there is little
research on the effectiveness of state-level mandatory grade retention policies on school-level
improvement in reading scores over time. Whether state-level mandatory grade retention polices
are effective at promoting stronger reading at the school-level was the subject of this research.
In this study, I evaluated a mandatory grade retention policy in North Carolina using
latent growth curve modeling. Using an SEM framework, I identified whether a school’s use of
student grade retention in the third-grade improved that school’s fourth-grade average reading
scores over the period of the state-level mandatory retention policy roll-out. I leveraged data
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from the National Center for Education Statistics’ Common Core of Data, the Civil Rights Data
Collection, and school-level standardized test scores to evaluate whether the effect of grade
retention on test scores differed based on the school-level characteristics of student racial
composition, the locale of the school, and whether the school increased retention over the period
analyzed. I estimated the effects of retention over three timepoints: prior to mandatory retention
being passed by the state government, following passage but prior to implementation, and
following policy implementation. Through investigating these three timepoints and comparing to
one another, I drew conclusions about effects of different phases of the policy roll-out.
I created two latent growth curve models. The first model measured whether retention
rates increased from 2009 to 2013, prior to policy implementation, and between 2015 and 2017,
after policy implementation. The second model tested whether school-level standardized reading
scores changed over time. Using these two models, I found that while third-grade state-level
student retention rates decrease overall from 2009 to 2017, when controlling for school-level
characteristics, school-level retention rates increased over this period. This was associated with
higher variability in school-level retention rates after implementation of North Carolina’s thirdgrade reading law. There was no evidence to suggest that subsequent school-level reading scores
improved due to mandatory retention or due to changes to school-level retention rates, regardless
of the school student population or school locale.
Recommendations for state-level mandatory retention policy are proposed, including
maintaining reading supports for K-3-grade students while incorporating a more uniform
promotion model, where students who struggle in reading are given intensive intervention while
still learning new content and remaining with their age-level cohort the following year.
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CHAPTER I
INTRODUCTION
The 3rd-grade is argued to be a critical year in the education of a child. Within much of
the research literature, the end of the 3rd-grade is a transition period wherein students are required
to move from “learning to read” towards “reading to learn.” According to this model of student
literacy success, students who do not successfully master reading by the end of the 3rd-grade are
more likely to have generally poor academic outcomes later in their educational career, including
dropping out of high school at much higher rates (Hernandez, 2011). Whether the 3rd-grade is
truly a meaningful deadline in student literacy, as I discuss below, continues to be debated
(Sparks, 2015).
In 18 states and Washington, D.C., mandatory retention laws require that students who
are behind in literacy by the end of their 3rd-grade year not be allowed to progress to the 4thgrade and instead be retained in the 3rd-grade (Weyer, 2018). The first state to institute a
mandatory retention law was California in 1998. Florida, under Governor Jeb Bush, passed a
similar mandatory retention law in 2003. Due to a subsequent rise in literacy scores in that state,
Florida’s mandatory student retention policy was determined to be a success. Since then, other
states have used Florida’s law as model legislation to pass nearly identical laws, in no small part
due to the model legislation pushed by Jeb Bush’s think-tank “Foundation for Excellence in
Education” (Excellence in Education, 2020).
Research has previously shown that mandatory retention is associated with worse social
outcomes for students and generally neutral to small positive academic benefits (David, 2008). In
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addition, retention has been shown to be applied inconsistently across racial and socioeconomic
backgrounds (Jimerson, 2001). Children from disadvantaged backgrounds and lower initial
academic achievement tend to be held back in greater numbers (Heubert & Hauser, 1999).
Grade Retention
Grade retention is defined as an individual student returning to the same grade after
having been assigned to that same grade the prior year. Schools which use retention as a tool
often do so due to student failure of courses or failure as determined by standardized reading
tests, though in the early grades (K-3) retention can also be used for behavioral or maturity
concerns. Usually grade retention is determined by the teacher of the student in collaboration
with school administrators and the parents of the child, though this can differ by locale.
Mandatory grade retention occurs as a result of a state or school district instituting a
threshold which must be cleared prior to moving on to the next grade. For states which adopt the
retention policies at issue in this study, this threshold is tied to a minimum student score on a
state standardized reading test, taken in the Spring of the student’s third-grade year. If a student
fails to meet the minimum threshold score, that student is retained in the third grade for an
additional year.
Statement of the Problem
While there have been numerous state-level studies on the effects of mandatory literacy
laws within states, most often in Florida and Texas where data on mandatory retention is publicly
available, analysis of this policy in other states, as well as a comprehensive look at the academic
outcome characteristics of the general effect of these policies at the school level is lacking. This
research was intended to further the conversation in the literature by providing a structural-
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equation modeling latent growth analysis of the general academic benefit effect of mandatory
grade retention policies on literacy gain at the school level.
The model law passed by mandatory retention states includes funding for support systems
including reading coaches, teacher training, after-school programs, summer school, and
diagnostic testing of K-3 students for struggling readers. These interventions are supported by
research and are often passed as part of a larger package of laws which includes mandatory
retention laws. This extra funding and support systems serve as confounding variables in
identifying the specific effect of mandatory retention on literacy scores. This study attempted to
isolate the specific effect of phases of a mandatory retention policy roll-out, which would serve
as justification for inclusion or exclusion of this policy in efforts to support struggling readers.
Theoretical Framework
Concerning the theoretical framework of this study, I discuss below how an objectivist
epistemology was required to evaluate mandatory retention policies according to the standards
set out by the policy authors themselves. This study adopted the lens required by legislators who
promote mandatory retention policies to determine the policy’s effectiveness using the metrics
originally conceived by the policy-writers.
Objectivist Epistemology
This is a quantitative study in which I built statistical models to answer research
questions regarding the academic effects of mandatory grade retention. This required the use of
an objectivist framework in which I defined “academic effect” as an object which can be
measured and analyzed using statistical methods. The use of race as a covariate likewise
assumed that race exists as an objective variable to be measured and that this variable can
potentially be used to predict academic effects. An objectivist lens implemented with statistical
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models is commonly used in the measurement of retention effects (e.g., Figlio & Özek, 2020;
Stearns, et al., 2007; Winters & Greene, 2012; Wu, et al., 2008).
An objectivist lens required that I narrowly defined “academic effects.” Within this study,
“academic effect” was measured by school-level growth on state standardized test scores. These
scores were then used within a longitudinal latent growth model to determine whether school
retention rates were associated with these academic effects. Mandatory retention policies were
then judged to be successful or unsuccessful on the basis of these longitudinal statistical models.
To judge mandatory retention policies using an objectivist lens, I used the results of
statistical models in which policy success was defined by whether standardized test scores
improve or fail to improve after retention. This lens required that I elevate a statistical
understanding of policy success while leaving untouched non-numerical ways of understanding
policy success. While I briefly summarized these other ways of understanding the effects of
mandatory retention in my literature review, the analysis of these policies in this study used only
statistical effects as measures of policy success.
Conceptual Framework
While the decision to retain a child in the same grade is made simpler by mandatory
retention policies and by basing them on “objective” state-level standardized tests, the outcomes
of retaining a child are far more nuanced. The multitude of potential risks to the child’s faith in
the educational system, their inspiration for learning, and their social and psychological wellbeing all require that the benefits accrued by retaining a child in-grade be substantially positive.
Legislators in favor of mandatory grade retention policies cite research indicating the
reduced probability of graduating for students unable to read by the end of the third-grade.
Implicit in these arguments is a cost-benefit analysis in which the harm of a child being passed
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on to the next grade (“social promotion”) to their future well-being is greater than the harm
caused by retaining that child in-grade. Retaining a child in the third-grade, so the argument
goes, allows the child extra time to learn how to read, thereby increasing their probability of
graduating and of having greater academic success in the future. This argument hinges on there
being clear positive academic benefits, as measured by state standardized tests, to retaining a
child in-grade.
Local context and ethical considerations should be at the forefront of any decisionmaking about students. However, prior to considering what we “should” do regarding holding
students back based on test-scores, it would be useful to determine if such “no excuses” policies
of state-level mandatory retention are backed by empirical evidence (that is, state standardized
test scores) by which promoters of these policies justify mandatory retention. Defenders of
mandatory retention point towards reading score growth to justify these policies. If there is no
evidence of benefit in state standardized reading test score growth, then any personally harmful
effect of grade-retention to students requires rejection of these policies as detrimental and
without merit.
While I do not subscribe to the logic of using standardized test scores as a sole measure
of reading success, authors of these policies set increases in these scores as the ends of
mandatory retention served by the means of retaining “failing” students in the third-grade.
Measuring the effectiveness of a policy requires first measuring the ability of the policy to
successfully complete that which it set out to do. So, while positive academic benefits (as
measured by standardized test scores) would encourage further discussion into weighing the
potential benefits versus potential harms of mandatory retention, non-significant or negative
academic benefits would cause the entire justification of these policies to collapse, as these
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policies would have been shown to be ineffective at achieving the goal for which the policy was
instated.
In setting as my goal the statistical measurement of academic benefits of mandatory
retention as measured by state standardized tests, I here viewed academic benefit through a
positivist lens. While I believe the definition of “academic benefits” is far more complex than
what can be measured on a standardized test, I used this lens to evaluate policies because the
authors of these policies constructed these policies using this same lens.
Adopting a positivist lens to the study of this problem required some assumptions which I
will briefly mention here. First, it required the assumption that test scores generally- and one
high-stakes standardized test score specifically- accurately reflects reading ability. This means
that any future changes to an individual student’s test score reflect true changes in growth within
the individual student regarding her reading ability, rather than random fluctuations of chance.
Another assumption made by these policies is that a students’ educational experiences
and educational success are to be viewed as atomistic. That is, the student’s educational
experiences and success are to be viewed as an individualistic concern. The consideration of
non-academic student experiences, including the impact on a larger community of learners
outside the retained student herself, is of lesser consequence in the decision to retain a student.
Learning is an individualistic enterprise, the outcome of which is to be ultimately evaluated
using a standardized test score. According to an objectivist lens adopted by these policies, what
is good for the student is, ultimately, to be considered in a vacuum as an isolated case regarding
only that student.
Lastly, I made the assumption in this study that the aggregation of student test scores
within a school and its association to retention rates of that same school is appropriate to measure
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policy effectiveness. I made use of publicly-available datasets which have demographic
variables, retention rates, and standardized test scores which extend to the school-level. While
this allowed for measuring trends within and between schools, it did not allow for the
examination of the effect of retention on individual students. While this was a limitation in
evaluating the effectiveness of retention on an individual’s future academic success, it did allow
for a novel lens for examining academic trends over time for schools that used retention widely
versus those that did not. It also allowed for examination of the demographic and economic
characteristics of schools which used retention as a tool.
Purpose and Rationale
The purpose of this study was to conduct an analysis of the effect of mandatory retention
laws on academic outcomes by creating latent growth models, incorporating school-level and
state-level data with rates of third-grade retention. These models were used to determine whether
a school’s retention rates were associated with future standardized reading score growth, and
whether these associations differed for schools in which retention increased versus those schools
which did not use student grade-retention.
Changing retention policies can have drastic effects to education budgets at both the state
and district level. Given that the average performance of students within a school district is often
below minimum set literacy benchmarks required by retention policies, when these laws are
applied within schools, they may create a “bubble” of students at the 3rd-grade level. This
potential bubble would create a need for greater staffing to accommodate retained 3rd-grade
students. Just as the No Child Left Behind (NCLB) legislation shuffled priorities towards
emphasizing increased scores on Math and Language Arts state standardized tests, especially in
school districts with high-needs learners, in similar ways mandatory retention legislation may
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ultimately create a change in class-time content emphasis towards ensuring students meet
minimum benchmarks of state standardized tests where these changes occur disproportionately
in school districts which struggle to maintain high levels of literacy achievement among their
students. As with NCLB, placing so much emphasis on passing a reading test to ensure students
are not held back ignores the comprehensive development of a child’s appreciation for and
positive feelings towards reading as an enlightening lifelong endeavor.
By compiling and analyzing a dataset of a state which has implemented third-grade
mandatory retention, controlling for racial demographic and locale of schools, creating latent
growth models of retention and of academic outcomes for these schools, and comparing schools
which increased retention of students to those which did not, the conclusions from this research
are intended to help policymakers and school administrators better understand the anticipated
academic effects of these laws.
Research Questions and Hypotheses
Research Questions
Q1

After mandatory retention went into effect was there a significant rise in schoollevel student retention?

Q2

After a mandatory retention law was passed but before retention went into effect,
was there a significant increase in fourth-grade reading test scores?

Q3a

Were reading test score effects from mandatory retention different for schools
with a majority of non-White student populations?

Q3b

Were reading test score effects from mandatory retention different for schools
located in cities and suburbs than they were for schools located in towns and rural
areas?
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Hypotheses
H1

There is a significant rise in a state’s retained students after activation of a
mandatory retention policy

H2

There is a moderate but significant increase in fourth-grade test scores after the
passing of a mandatory retention policy

H3a

Test scores of majority-minority schools increase less after retention is enacted
than non-majority-minority schools.

H3b

Test scores of town-located and rural-located schools increase less after retention
is enacted than city-located or suburb-located schools.
Definitions of Terms

•

“Academic Effects” – Defined for the purposes of this study as growth in scores on state
standardized reading tests.

•

“Retention” – The definition of the student retention variable from the Civil Rights Data
Collection will be used. The CRDC defines retention as the following: “[Retention] refers
to a student who is not promoted to the next grade prior to the beginning of the following
school year. Students are not considered retained if they can proceed to the next grade
because they successfully completed a summer school program or for a similar reason.”
(Civil Rights Data Collection, 2021).
Limitations
In this study I used publicly-available datasets to determine demographic characteristics

of schools, retention rates of schools, and standardized reading scores of schools. Because of
student privacy concerns, I did not have access to data to individually track students who had
been retained versus those who had not been retained. While the objective of this study was to
measure future school-level standardized test scores and their association to prior school-level
retention rates, I was not be able to identify and track individual students who had been retained.
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This required an assumption that schools did not substantially change in their student population
over the course of years covered by this study’s analysis.
This assumption may have been violated, if, for instance, students who were to be
retained instead transferred to a different school. In this theoretical case, the school from which
the student departs would have counted the student among those retained, but because the
retained student is no longer a part of the same school, future school standardized test scores
would not account for this retained student. Likewise, the receiving school for this retained
transfer student would likely not count for that school’s retention rates but would be included in
their future average standardized reading scores. This was a limitation of the study’s
methodology.
In this study I assumed that standardized reading test scores were an appropriate metric
for determining students’ growth in reading mastery. I made this assumption because the
assumption has been both implicitly and explicitly made in the discourse and writing of
mandatory retention policies. While I listed the problems with this on the preceding pages, it is a
limitation of this study. It is possible that there are benefits to student retention outside of that
which can be captured by standardized reading scores. It allows the opportunity for a student to
potentially mature behaviorally, to potentially gain a foothold in how to achieve in school, and
could provide another opportunity for the student to work with teachers with whom that student
is familiar and comfortable. While these characteristics could be assumed to be captured on
future standardized reading scores, it is possible that increases in maturity and comfort are not
represented in future standardized reading scores and yet may be seen as a benefit of retention
for these students.
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Summary
Mandatory student retention as used in connection with third-grade student reading
scores has seen an increase in adoption by states since 2001 (Weyer, 2018). Currently 18 states
and Washington, DC have policies mandating student retention for students who do not pass a
reading test at the end of their third-grade year. Although these policies have increased in use, it
has remained unclear whether retention itself is an effective policy lever to increase student
reading proficiency within a school.
This study adds to the literature on mandatory student retention policies by evaluating
whether retention rates effectively increased a school’s reading scores based on the
characteristics of a school’s minority student population, a school’s locale, and based on schoollevel retention rates. While a positive result indicating that increased retention rates increased
test scores would invite further discussion into whether the benefits of increased test scores
outweigh the economic and socio-psychological costs of retaining students, a negative or nonstatistically significant result showing that higher school-level retention rates are not associated
with future increases in reading scores would indicate that retention of students is not a useful
policy lever for improving student academic success, as determined by the metrics (state
standardized reading scores) set out by the authors of the policies themselves.
Two aspects to this study make novel contributions to the literature. First, this was one of
the first retention research studies to use the Civil Rights Data Collection (CRDC) data in a
quantitative analysis of student retention. The limited research analyzing student retention using
the CRDC retention database is likely because this dataset has only been collected from all
schools and states since 2009. One of the only retention studies found to use retention data from
the CRDC is a dissertation by Pope (2017) studying student grade retention rates in Tennessee.
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A second novel addition to the research is that effects of retention in this study are
measured at the school-level, rather than at the individual student level, as has been traditionally
done. While this does not allow for tracking individuals over time, it does provide the distinct
advantage of viewing retention and reading score gains at the building-level, taking into
consideration school-level characteristics when determining the effects of mandatory retention,
which provides actionable information for school administrators with these differing school
characteristics.
In this study, I had set out to identify whether school level retention rates increase when a
state passes a mandatory retention law, for what types of schools retention rates increase,
whether increased retention rates within a school are associated with future growth in
standardized reading scores, and whether this association between retention rates and
standardized reading test scores is the same for schools with different student populations. The
next chapter discusses the variety of work that has previously been done on student grade
retention and mandatory retention policies.
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CHAPTER II
REVIEW OF THE LITERATURE
My focus in this literature review was to give a picture of the evolution and effectiveness
of student retention as a tool in education. I start with a review of retention’s history in schools
and its transformation from a classroom-level teacher decision towards a policy trigger based on
“objective” measures of standardized test scores. I then review the literature on the academic and
psychosocial effects of retention, including in which situations and for which student populations
retention has shown to be the most and least effective. I then explore how retention is codified in
state laws and the policy positions of organizations who promote retention policies for states and
school districts. Specifically, I discuss North Carolina’s Read to Achieve law, the prior research
that has been done examining this state’s policy, and the ways in which this study differs from
research that has been done in the past. Finally, I discuss the methodological difficulties in
studying student retention.
Literature Review Methodology
I first searched the following terms within Google Scholar and the University of Northern
Colorado Libraries “Summon” search engine: “grade retention,” “mandatory grade retention,”
“impact AND grade retention,” “social promotion,” and “effect of grade retention.” In addition,
because I was interested in mandatory student retention policies that are passed by states, I also
searched “third-grade reading law,” “mandatory retention policy,” and “mandatory student
retention” which included research on specific state student grade retention policies. Within all
search results, I captured articles with a title related to the effects of grade retention. After the
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original article capture, I used a snowball method, using titles of research cited within the
original articles to find other articles that were relevant to my study.
Articles excluded from this original search were research articles published prior to the
year 2000. This decision was made due to the relevance of articles to current social and political
realities within the American educational system. In particular, the No Child Left Behind
legislation of 2001 changed the conversation about retention due to the subsequent increased
importance of standardized testing in the decision-making about the quality of the school. This
standardized testing paradigm also became a lens through which we evaluate the learning of
students. One exception to the date exclusion were meta-analyses and reviews which
summarized research on retention prior to 2000. This exception allowed for a historical
perspective on the effects of retention and the general academic conversation surrounding use of
grade retention as a tool in schools. To gather a historical review of the research I used primarily
Jackson (1975), Holmes (1989), and Jimerson (2001).
I also excluded research which dealt with student retention in countries outside of the
United States. Although international articles were used where the context of the article dealt
with measuring general effects of student retention, because I was focused on education within
the policy environment unique to the United States, I did not use research articles which dealt
specifically with sociological issues of student retention on countries other than the United
States.
History and Purposes of Student Retention
The tool of student retention is as old as American public education itself (Rose, et al.,
1983). At least since 1936, grade retention was used as a tool ensure proper student growth in
students who were below-average readers (see Arthur, 1936). Just as old is the method of using
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standardized measures as a tool for justification for whether students should be retained. In
Arthur (1936), the author compared scores of “repeaters” and “non-repeaters” on mental age as
measured by the Kuhlmann Binet IQ test and reading scores on the Haggerty Primary Reading
Test. In 1936, as Arthur pointed out at that time, the prospect of retention in a small schoolhouse
was likely not as socially devastating as it would later become.
Retention is a tool carried over from British schooling and instituted in the United States
at the beginning of public schooling (Rose, et al., 1983). Once American education moved from
school-houses to graded classes, students were promoted to the next grade based on mastery of
content, which, at least according to one superintendent of the time, was meant to systemize
education from school to school (Cunningham & Owens, 1976). Because promotion was entirely
merit-based in this system, it led to retention rates above 75% in some school systems
(Cunningham & Owens, 1976).
Promotors of student retention most often point to its use as a tool to help students
struggling with math and reading to catch up to their peers. Theoretically, this occurs by giving
retained students the opportunity to learn in two years what other groups of students may have
learned in one. There are multiple reasons given as to why retention is a beneficial option,
including giving retained students the benefit of seeing the material twice and giving students the
opportunity to physically or socially mature. In addition to academic difficulties, other reasons
teachers have historically given for retaining a student in grade include physical size, social
immaturity, and students being younger than their peers (Tomchin & Impara, 1992). Student
retention reportedly was also employed to maintain the reputation of a teacher with her
colleagues. Tomchin and Impara described that teachers who utilized retention as a tool often
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considered how higher-grade teachers who received a student considered for retention would
perceive the decision by the lower-grade teacher to pass the student on to the next grade.
From the 1930s to 1960s, retention fell out of favor with social scientists who began to
consider its effects on the social and emotional development of the child (Rose, et al., 1983). For
those students who were retained, it was no longer simply a decision regarding academic success
but now retention decisions took into consideration the student’s maturity, age, and home
background when determining whether to retain a student (Rose, et al., 1983). Social promotion
became the default decision for struggling students (Steiner, 1986). Now, rather than retaining
students in grade, greater consideration was given to strategies such as remedial education and
ability grouping to help academically struggling students (Cunningham & Owens, 1976). Social
promotion plans became the norm for school districts (Cunningham & Owens, 1976).
Social promotion is the act of passing a student along for the purpose of allowing them to
stay with their peers, even when that student has clear struggles with her academics. As
mentioned above, this became the default position of school districts starting in the 1930s.
Districts favored social promotion over student retention because retention was believed to
negatively impact the social and emotional development of the child (Steiner, 1986). However,
beginning in the early 1960s, concerns among educators grew louder as they began to worry
about a decline in student achievement. This perceived drop in achievement began to be
attributed to schools’ default policy of social promotion, and, as a response, minimum
competency standards for promotion began to be instituted more regularly in districts around the
United States (Rose, et al., 1983).
Critics of social promotion argue that by promoting students who are not academically
prepared to move on, the student will be more likely to experience frustration with more
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advanced content and this will cause a cycle of further failure (Lorence, 2014). Several
presidential administrations have spoken about ending social promotion. President Clinton called
for an end to the practice of social promotion in his State of the Union addresses in 1997, 1998,
and 1999 (Leckrone & Griffith, 2006). In 1999, the Clinton administration’s Department of
Education released a report stating that social promotion is a “detrimental practice” and an
“unacceptable response to…the problem of low achievement” that causes students to fall further
behind leading to students dropping out or otherwise finishing school without the requisite
knowledge expected of a high school graduate (Riley, 1999, p. 5). Notably, although the authors
of this report urge an end to social promotion, student retention is not one of the solutions
suggested. Instead, in the report, they suggest practices such as high-quality curriculum, afterschool programs, teacher professional development, reduction in class sizes, summer school, and
public reporting of school performance.
The move to end social promotion does not begin or end with Bill Clinton. Starting in the
1980s, the standards-based movement encouraged a move back to retention as a tool to help
struggling students. Following “A Nation at Risk,” the 1983 federal report warning of the
American educational system “being eroded by a rising tide of mediocrity that threatens our very
future as a Nation and a people” (National Commission on Excellence in Education, p. 112), the
accountability era has ushered in a backlash against social promotion. The No Child Left Behind
legislation of 2001 added pressure to school districts to regularly test the adequate growth of
students. For students seen as not making sufficient progress, retention was now seen as a tool to
either encourage students by threatening the possibility of being retained or used as a method of
allowing students time to review content and catch up academically. However, research on
retention up to that point had shown no conclusive evidence that retention worked any better
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than social promotion (Jimerson, 2001), nor that the threat of retention had any effect (Holmes,
1989).
Measuring Effects of Grade Retention
The body of research literature on student retention continues to be mixed on whether
retention helps, hurts, or has no effect on the future academic success of students. Research
conducted prior to 2000 nearly unanimously seems to show that retention is harmful, or at least
not helpful, to students (Holmes, 1989; Jimerson, 2001; Jimerson, et al., 2002). Much of the
research prior to 2000 points to students doing less well academically, dropping out at higher
rates, and having worse psychosocial outcomes than their socially promoted peers (Holmes,
1989). However, researchers in the last few decades have indicated that results from studies
conducted prior to standardization of decisions regarding student retention based on test scores
are not methodologically sound and should be emphasized far less in the literature than they have
been (Lorence, 2014; West, 2012; Winters & Greene, 2012).
At the heart of this contention that highly-cited prior literature reviews on retention
should be discounted is a concern that there is no accounting for the fact that retained students
showed characteristics that would predispose them to doing less well in, or dropping out of,
school. Prior to the enactment of district-wide or state-wide mandatory retention policies, several
difficulties existed in trying to measure the effect of grade retention on individual students and
especially on school-, district-, or state-level retention policies. First, measuring an effect on
retained students can be difficult because it generally requires a pre-post design using the student
as her own control. Without a control, selection bias becomes a major issue in the retention
research (Jacob & Lefgren, 2004). Randomized designs are difficult (it would require the random
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selection of students to be retained), and though these designs are rare they are not impossible
and such studies do exist (Jackson, 1975 found three such studies, out of forty-five reviewed).
When there is no methodological control to retention studies, bias can result either
positively or negatively towards effects of retention. In the first case, where retention is
measured as a reason for success in the growth of the student, simple maturation and change of
environment may have been the actual impetus for success (Steiner, 1986). In the second case,
selection bias of retained students can show that retention has negative results when actually
these results attributed to the act of retaining a student should instead be attributed to the reasons
why the student was selected for retention in the first place (Steiner, 1986).
More recently, critics have called attention to these methodological issues and consider
the findings of retention research suspect. Lorence (2006) pointed out that prior studies of the
effects of retention, specifically studies analyzed in the widely cited Jimerson (2001) metaanalysis, often suffer from small sample sizes and lack of control in pre-existing ability of
retained students. In commenting on meta-analyses by Holmes (1989) and Jimerson (2001),
Lorence (2014) contended that “contrary to the assertions of retention opponents who cite the
Holmes or Jimerson meta-analysis…there is no ‘overwhelming’ body of evidence in either of the
two reviews which conclusively demonstrates that grade retention is an ineffective remediation
strategy” (p. 2).
Likewise, West (2012) argued that prior studies on retention suffered methodologically.
Prior to test-based retention policies being put into place (mostly beginning in the early-2000s),
retention was a local decision made by the teacher and the school. This process was statistically
arbitrary and there was no way to identify or define an adequate control group against which to
compare the outcomes of retained students. West pointed out that because there were no
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adequate controls, outcomes like worse academic performance, increased likelihood of dropping
out of school, and worse psychosocial outcomes cannot be adequately separated from reasons a
student may have been retained in the first place, thereby mixing the causes of a student being
retained with the effects of the retention decision.
Mandatory retention policies at the state and district levels which base retention decisions
on benchmark scores for state standardized tests have allowed researchers in the last few decades
to adequately control for retention decisions. By setting the benchmark test score as a dividing
line, now researchers have a standardized way to control for retention decisions. Students who
score below the minimum benchmark score are retained at high rates while those students who
score at or just above the minimum benchmark score are generally promoted. Gathering students
on either side of this dividing line provides for a quasi-experimental study using a regressiondiscontinuity design. The treated group are those who did not achieve the minimum benchmark
score to be promoted. This group is then compared against a control group of students made up
of those who were just above the minimum benchmark score and therefore were passed on.
Using a regression-discontinuity method of choosing treatment and control groups around the
minimum benchmark assumes that students around that benchmark do not differ in relevant
characteristics. Therefore, comparison between treatment group and control group of academic
achievement in the years following this borderline retention-promotion decision can be attributed
to the decision of whether or not the student was retained.
As mentioned above, mandatory retention policies use a minimum standardized reading
test score as a benchmark indicator of whether a student should be retained. However, the
decision to retain is not itself black-and-white. Written into most retention policies, after a
student fails to reach the minimum benchmark requirement there are still several avenues by
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which a school can promote a student to the next grade. These include alternative assessment
portfolios, promoting students because they have previously been retained, or promoting a
student because they are a part of a protected group identified in the policy, such as Englishlanguage learners or special education students. Because of this, identifying a student as not
meeting a minimum benchmark score does not afford a researcher a fool-proof way of
identifying whether a student has been retained.
To deal with this ambiguity caused by the details of retention policies, researchers
commonly employ a fuzzy regression discontinuity design (Mariano & Martorell, 2013; Winters
& Greene, 2012). While retention decisions are still ultimately controlled locally, the probability
of retention increases dramatically immediately below the benchmark test score line. This
probability of retention can be employed in measuring outcomes related to retention using a
fuzzy regression discontinuity. This requires a two-step process where the first step is to model
the probability of being retained given that a student does not achieve a minimum benchmark
score. In the second step, this probability of retention is added in as a covariate to a second
model to predict the outcome variable of interest.
Academic Effects of Retention
Academic benefits for students who are retained appears to differ based on the grade of
the student when that student is retained. Generally, the literature separates early grade retention
(grades K-3) from late-grade retention (grades 4 – 9). This split in the research is generally due
to the change in justification given for student grade retention at these different ages. Younger
students are far more likely to be retained for social as well as academic reasons, students have
less agency in the decision-making process, and social stigma is generally believed to be less of a
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factor in retention decisions. Another reason for the split is the differences in academic and
social effects caused by grade retention in these different groups.
Students in younger grades (those in grade three and under) seem to benefit most from
retention. Older students retained in higher grades seem to do less well (Jacob & Lefgren, 2004).
In addition, educators and policymakers are generally more comfortable holding back younger
students due to the perception that there is less of a social stigma as well as fewer, if any,
detrimental psychosocial effects.
Studies with methodological controls continue to be mixed on whether there are general
academic benefits to retention. Of those that found positive academic benefits, those benefits did
not seem to persist beyond a few years. After 4 years the benefits of being held back tend to
dissipate (Winters & Greene, 2012), in some cases entirely (Jacob & Lefgren, 2004). There is
also evidence to suggest that differences exist in the effect of retention based on the gender, race,
socioeconomic status, and special education status of the student.
The differences in immediate and longer-term effects have created a need for further
granularity in research on the longitudinal impact of grade retention. Researchers have called for
separating out and measuring the short-term, medium-term, and long-term effects of grade
retention (Winters & Greene, 2012). Short-term effects of retention refer to the effects on the
retained student in the year or two after being retained. Medium-term effects refer to the several
years after the student was retained, generally including grades five through twelve. Long-term
effects refer to lifetime effects (i.e. life-time earnings, post-secondary enrollment, etc.) of
retention.
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Psychosocial Effects of Grade Retention
The aims of school life extend beyond the academic. School is a place of belonging for a
student, providing the student with a sense of security and community. When a school retains a
student, this decision impacts the student well beyond simply their academic life. While student
retention may potentially be beneficial to students regarding growth in their academic skill, there
are several unintended effects that may result from retaining a student in the same grade. Outside
of the academic effects of student retention, a series of studies show how retaining a student can
affect a student’s social and psychological well-being.
Student grade retention has consistently been rated by young students as one of the
greatest stressful experiences they can imagine. Yamamoto (1979), in one of the earliest studies
of the kind, showed that students perceive grade retention as one of the greatest stressors they
can imagine, with only “losing a parent” and “going blind” being rated as more stressful events
among children. These findings were replicated by Anderson, et al. (2005) using the same survey
design as Yamamoto (1979). Anderson, et al. (2005) further showed that sixth-grade students
rank academic retention as the number one most stressful event, ranked higher than “losing a
parent” or “going blind.” Third-grade students rated academic retention 5th out of 20 potentially
stressful events.
Students who are retained in the same grade are more likely to show adverse behavioral
outcomes and poor academic outlooks. Students retained in grade, especially males and minority
students, have greater likelihood of suspensions and other disciplinary incidents following
retention (Özek, 2015). Likewise, Jimerson and Ferguson (2007) found that for students who are
retained, these students are more likely than other students to show more aggression during their
adolescence.
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While retention may increase disciplinary events and behavioral challenges in retained
students, there is also a concern that retention may decrease the motivation of students to learn.
Students who are retained in the same grade have been shown have less motivation than their
promoted peers and are less likely to value academic competence (Peioxoto, et al., 2016). This
finding was shown to occur even in cases where the retained student had recovered academically
after completing grade-retention. This academic lack of motivation reveals itself in increased
absences and reduced homework completion (Martin, 2011).
It is possible that retention affects more than just the student being retained. There is
some evidence to suggest that, for students who share a class with retained students, those
classmates are more likely to have unexcused absences (Gottfried, 2013). The mechanism by
which this occurs remains unclear.
Grade Retention and Student Demographics
Black and Hispanic students consistently underperform their White counterparts on
standardized testing (Fryer & Levitt, 2006). There is evidence that these differences in ethnicity
can be traced to likelihood of students of color being of lower socioeconomic status and more
likely to be in urban districts which leverage retention as a tool in greater numbers than in whiter,
less-urban districts (Hauser, et al., 2000).
Mandatory retention policies base initial decisions regarding retention on state
standardized tests. Students who do not meet a minimum benchmark score on these standardized
tests are flagged for retention in the third grade. Studies have shown that, as mandatory retention
policies intend, those who do not meet the minimum benchmark score are far more likely to be
retained in grade (Winters & Greene, 2012).
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The National Center for Education Statistics show that, in grades K through 8, Black and
Hispanic students were retained at higher rates from 1994 – 2017, all years for which data are
available (National Center for Education Statistics, 2019). There is evidence that this increased
rate of retention for minority students, a phenomenon which has existed for decades (Hauser,
2004), is due to the increased likelihood that Black and Hispanic students are more likely to have
test scores that do not meet the minimum threshold for promotion (West, 2012). Hauser (2004)
instead argues that race is incidental to retention decisions, and it is instead social and economic
background which account for greater retention by race, rather than racial background itself.
When psychosocial effects are taken into consideration and often compounded with the inherent
stressors of being a minority student in the United States, these academic effects would need to
be considerable to potentially justify and offset the potential negative aspects of retention.
Grade Retention and School Locale
There is limited research on the differential enforcement and impact of student grade
retention depending on school locale. However, the studies that have separated out retention
rates by locale have found wide disparities in retention rates depending on whether a school is in
urban, suburban, or rural. Students in urban locales are more likely to be retained than other
students (Miller & Bassock, 2019; Peguero, et al., 2021; Warren, et al., 2014).
Warren, et al. (2014) found that students from urban areas are more likely than suburban
or rural students to be retained in grades 1, 3, and 4, and that rural students are more likely than
urban or suburban students to be retained in grade 2. Across all grades for almost all years from
1994-95 to 2009-10, students from urban locales were more likely than suburban and rural
students to be retained.
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The reasons for different retention rates in different locales may be partially attributable
to the race of the student population (Miller & Bassock, 2019; Peguero, et al., 2021). In addition
to the racial makeup of schools, Peguero, et al. (2021) found that higher urban retention rates
may be partially attributable to disparate punishment practices of urban schools. Specifically,
urban schools are more likely to be both overly-punitive and overly-lenient in their discipline
practices. These disciplinary practices that deviate from population-averaged disciplinary
practices are significantly associated with higher rates of school retention.
Mandatory Grade Retention Policies
Starting in the 1990s, tying mandatory student retention to a minimum threshold on
standardized test scores started to become popular policy in school districts. Districts such as
Chicago Public Schools (in 1997) and New York City (in 2003) passed mandatory retention laws
requiring students meet predefined benchmarks prior to being promoted to the next grade.
California became the first state to pass a state-wide mandatory retention law in 1998. This law
required the state superintendent and the state board of education to establish a minimum
threshold that must be reached prior to matriculating to the fourth-grade. The California
constitution requires that state-wide mandates must be funded by the state, so there is wording
within the bill that allows for the state to provide funds for any students retained by this law.
Since California became the first state to establish a mandatory retention stipulation related to
third-grade reading, 17 other states, most recently Nevada, Michigan, and Alabama, have
successfully passed third-grade literacy proficiency legislation with a mandatory retention
component as of 2020 (Education Commission of the States, 2018). Because mandatory retention
decisions are tied to standardized test scores, the 2020 cancellation of the federal requirement for
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standardized test scores has postponed the implementation of mandatory student retention for
states with this policy.
Each of the states which have passed mandatory retention laws have legislation with very
similar structure. The general structure of this legislation comes from a conservative think-tank
called "Foundation for Excellence in Education (FEE).” The founder of FEE is Jeb Bush, former
governor of Florida. Florida passed a reading proficiency law mandating retention for students
failing to reach a minimum standardized test score in 2002, when Bush was governor. After
passing the mandatory retention law in 2002, Florida literacy scores increased, resulting in the
policy being hailed a success in that state. As a result of this perceived success, FEE created a
"model" bill based on the same structure of the Florida literacy bill which has since become the
basis for the similar mandatory retention laws of these various states (Excellence in Education,
2020).
The bills of each of these states contains a general structure that includes three common
sections: 1) Supports for struggling readers from K-3; 2) Mandatory retention for end-of-thirdgrade students not reaching a literacy test score threshold; 3) “Good cause” exemptions for
students who would otherwise be retained (Figure 2.1). The first of these sections outlines K-3
supports such as teacher professional development on literacy education, early identification of
struggling readers through diagnostic testing, and continual monitoring of struggling readers
through the K-3 grades. The second common section indicates that there be some minimum
threshold a graduating third-grade student must meet prior to being advanced to the fourth-grade
with the requirement of mandatory retention for students who do not meet that minimum
threshold. For students retained, the laws, generally, outline a process whereby the retained
student may attend summer school, is to be placed with a highly-effective teacher, and given
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continual literacy supports. The third common section allows for exemptions for certain groups
of students, entitled “good cause exemptions.” In general, these exemptions exist for students
who have been identified for special education, students who are English-language learners, and
students who have previously been retained.

Figure 2.1
Mandatory Retention Model Legislation
Grades K-3
Diagnostic Testing three times per year for all students to
identify dyslexia or reading deficiency in:
•
•
•
•
•

Phonological Awareness
Decoding
Fluency
Vocabulary
Comprehension
•
•
•
•

Notify Parents
Individualized Reading Plan
Specialized support during
and before/after school
Summer Reading Program

Diagnostic Testing
Shows
Reading
Deficiency?

Grade 3

Retained in Grade 3

End-of-year literacy test is first determination on whether
to retain the student in grade. Exceptions include:
• “Good-cause” exemptions (ELL, SpEd, or
previously retained
• Completing/passing an alternative assessment

Successful
“good-cause”
exemption
application?

Students who do not meet
minimum benchmark score are
retained with several
interventions and availability
of “transitional setting” to
continue grade 4 content while
correcting reading deficiency

•
•
•

Fails to meet
minimum score
in ELA end-ofyear test

•
•

Summer school
Highly-effective
teacher
Intensive
accelerated
reading
intervention
“Read-at-home”
parent contract
Before/after
school tutoring

Proceed to
grade 4
Proceed Without
Remediation

Note. Adapted from Excellence in Education’s “Comprehensive Early Literacy Model Policy”
(2020).

In many instances, legislators who support mandatory retention cite Hernandez (2011), a
policy document by the Annie E. Casey Foundation, to justify the need for mandatory retention.
Hernandez highlighted a finding that “one in six children who are not reading proficiently in
third grade do not graduate from high school on time…The rates [of those not graduating high
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school on time] are highest for the low, below-basic readers: 23 percent of these children drop
out or fail to finish high school on time” (p. 3). This research is cited consistently by
policymakers pushing mandatory retention, including FEE. Policymakers cite the findings of the
Hernandez study and conclude that the end of the third grade is the point at which a student must
make the critical transition from “learning to read” towards “reading to learn.”
Critics of mandatory retention point out that, unlike what Hernandez (2011) infers and
what mandatory retention policies make explicit, this transition from “learning to read” towards
“reading to learn” is not a hard transition that occurs only at the end of the third grade. Rather,
literacy Common Core State Standards use reading to learn as early as kindergarten. Students
begin reading to learn with group reading in kindergarten then are reading information
themselves by the end of the first grade (National Governors Association, 2010). Critical of
mandatory retention policies, Duke, et al. (2014) pointed out that the belief on which mandatory
retention policies rest (that there is a hard transition from learning to read towards reading to
learn at the end of third-grade) is simply not reflective of 21st-century education in the United
States.
Methodological Concerns with Measuring
General Effects of Grade Retention
Retention policies do not place retention decisions entirely on the test score cut-off.
Instead, districts and states with mandatory retention tied to test scores use the test score as only
a flagging mechanism. Following a failure to reach the minimum standardized test benchmark, in
many states students can still be passed to the next grade if they have been previously retained, if
they submit an alternative assessment portfolio, if they are an English-language learner, or if they
have a special education plan. Because the minimum benchmark standardized reading test score
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does not serve as a hard cut-off, it is impossible to determine from standardized testing scores
alone the rates of student retention.
In addition, mandatory retention policies are generally interwoven with increased funding
and early-grade reading supports, including early-grade diagnostic testing for reading difficulties,
literacy-education training for teachers, and tutoring programs for struggling students. While
some attempts have been made to disentangle the effect of retention from these other provisions
within the policy (e.g. Winters & Greene, 2012), isolating the effect of retention from the wider
supports of these policies presents a challenge.
Because the effect of the retention portion of the policy cannot itself be easily
disentangled, researchers generally test two different variables associated with retention: The
actual act of retention and the threat of retention. To test the threat of retention, researchers have
used the passage of mandatory retention laws to test how this influences the test scores of
students around the test-score cut-off of mandatory retention.
Measuring the effect of retention at the state-wide level generally also requires that test
scores be examined over years following implementation of the third-grade reading policy.
Measuring effects at the level of grades within schools or grades within districts becomes
problematic as well. For example, once students begin actually being retained in the third-grade
within a school or within a district, it is no longer possible, given only a dataset of retention
counts, to separate out students who have been retained in the third-grade from those students
who are in the third-grade for the first time. Without individual-level data it is not intuitive how
effects of retention might be measured (Perrault & Winters, 2020).
Gaining access to state-level retention rates has itself been a challenge in prior studies.
Warren and Saliba (2012) explained that most states do not report retention rates. The authors
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also mentioned how, although the National Center for Educational Statistics (NCES) has
longitudinal studies of single cohorts, these samples are not large enough to provide state-level
estimates of retention rates. Because of these data issues, researchers of prior studies of student
grade retention often made use of proxies for this information (Hauser, et al., 2007; Warren &
Saliba, 2012; Warren, et al., 2014). In the case of Hauser, et al. and Warren, et al., they made use
of the October School Enrollment Supplement data of the federal Current Population Survey
data, which reports a student’s prior year grade at enrollment and current year grade at
enrollment. They leveraged this information to create a probability model to estimate
percentages of students retained by year and grade-level.
The Present Study
To address the issue of obtaining exact figures of within-school student retention, I used
the Civil Rights Data Collection (CRDC). Beginning in 2009, the CRDC, data collected by the
Office for Civil Rights housed within the US Department of Education, began collecting data at
the school-level on student retention. These data are disaggregated by student grade,
race/ethnicity, disability status, and English-language proficiency. This information is collected
biannually from schools across the country. Prior to 2011-12, CRDC data were required from a
random stratified sample of schools, but beginning with the 2011-12 school year, these data were
required from all schools across the United States. As a result of the CRDC and their new
reporting requirements for student retention, prior concerns regarding the unknowability and
inexact figures related to student retention are no longer an issue. This study adds to the literature
by using CRDC retention data not previously used to measure effects of retention on
standardized reading scores.
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To address the issue of disentangling effects of retention from other supports provided for
by mandatory retention policies, the present study leveraged data from the CRDC to estimate the
effects of retention within and between schools over time for schools of differing locales and
differing student populations. I used difference-in-differences within North Carolina’s roll-out of
their Read to Achieve mandatory retention program during three phases of its policy roll-out to
compare changes across phases. These phases include a control phase prior to passing mandatory
retention, an interim phase after passage of mandatory retention but prior to implementation, and
the enactment phase of mandatory retention policies. I then used difference-in-differences to
compare changes in school-level reading scores between these three phases, allowing North
Carolina to serve as its own control. Retention rates within schools over time were used to
determine whether there was an association between actual retention rate within a school and
changes in standardized reading test scores over the three phases of the policy roll-out. While
this did not allow for extracting the student-level effect of retention, it did allow for the
estimation of the generalized association between retention rates and future building-wide and
district-wide reading test scores.
In the present study, I did not attempt to measure the specific individual effects of
retention on students, but rather the generalized effect of retention on school-level and districtlevel. Because I did not examine individual-level data, I avoided Perrault and Winters’ (2020)
concern that individual effects of retention are unmeasurable once students begin to be retained.
The present study was concerned with school-level association of retention rates rather than
tracking individual student effects. The present study was not concerned with whether students
who begin to be retained impacted the succeeding cohorts of students who entered the third-

33
grade after these policies were enacted outside of the generalized effects of the school population
itself.
Overview of North Carolina’s
‘Read to Achieve’ Policy
North Carolina passed a mandatory retention law in July of 2012, called the “North
Carolina Read to Achieve Program,” as part of the Excellent Public Schools Act of 2012 (N.C.
H.B. 950, 2011, Sec. VII-A). This law is codified in §115C-83 of the North Carolina State
Statutes. The law requires that schools start retaining students at the end of the 2013-14 school
year.
The provisions of the North Carolina Read to Achieve law (RtA) are nearly identical to
the model law published by the Foundation for Excellence in Education. It includes (North
Carolina Read to Achieve Program, 2011):
•

required formative diagnostic reading assessments for all grades K-3 to identify
difficulty with reading development;

•

free-to-attend “reading camps” set up by the local school district for first- and secondgrade students identified as having reading struggles;

•

mandatory retention for students who fail to demonstrate reading proficiency by the
end of the third-grade;

•

Good cause exemptions, reviewed by the district superintendent, for students who (a)
are limited English proficient with less than two school years of ESL instruction; (b)
students with an IEP; (c) demonstrated reading proficiency on an alternative
assessment; (d) demonstrated reading proficiency through a student reading portfolio;
or (e) students who have previously been retained;
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•

Placement with a teacher with demonstrated student outcomes in reading proficiency
for retained students;

•

Accelerated reading programs, supplemental tutoring, and potential for mid-year
promotion for retained students.

There are several avenues by which a student may proceed to the fourth grade, even if
they do not achieve a level three or above on the end-of-grade reading exam. Students who have
a disability with an Individualized Education Plan (IEP) are exempt from being retained, as are
students with limited English proficiency and less than two school years in an ESL program.
Students who have previously been retained twice in grades K-3 are also eligible for a good
cause exemption.
Students who do not meet these first steps of exemption criteria may also qualify to move
on to the fourth grade by re-taking a different version of the end-of-grade Reading exam or by
completing an alternative exam, called the “Grade 3 Read to Achieve Test.” Students who show
proficiency on either the re-take of the end-of-grade assessment or the Read to Achieve Test
graduate to the fourth grade. In addition to these two options, students who show a portfolio
which demonstrates their reading proficiency may also be passed on to the fourth grade (North
Carolina Department of Public Instruction, 2018).
Students who do not successfully demonstrate their reading proficiency or do not meet
the criteria for a good-cause exemption are given a “retention” label on their student record.
Students with this designation can either: 1. Repeat the third-grade; 2. Participate in a transitional
3rd/4th-grade cohort (for schools which have this option); or, 3. Join the fourth-grade for fourthgrade content outside of reading, with the student pulled out of class for an accelerated reading
program (North Carolina Department of Public Instruction, 2018).
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Examining North Carolina’s
“Read to Achieve” Program
North Carolina was chosen in this study as the sample state for examining state-level
mandatory retention policy. The selection procedures for this decision are described in Chapter
3. Prior research by Weiss, et al. (2018) has been done on the policy effectiveness of North
Carolina’s Read to Achieve program.
In the Weiss, et al. study, they focused on the first two years of students retained under
the Read to Achieve program to attempt to identify the state-level academic impact. They did
this by identifying individual students who had been retained after enactment of this state-level
policy in the first two years of implementation, and, using a regression-discontinuity design for
these individuals, followed these students using end-of-grade reading scores to measure if their
reading scores had improved. They found no statistically significant effect on individual reading
scores as a result of being labeled “retained” by the state.
The present study extended Weiss, et al.’s work in several important ways. First, in the
present study I examined school-level test score growth across several extra years of North
Carolina end-of-grade reading scores and retention data. By following the mandatory retention
policy through the 2017-18 school year, I was able to identify whether schools improve their
reading test scores given more years of interaction with a new state-level policy.
Second, rather than focusing on the success of the policy based on individual-level
characteristics, in the present study I was interested in school-level characteristics, intending to
parse out the differential effects of the Read to Achieve program based on school-level
interaction with the mandatory retention policy. By changing my subject of analysis from
individuals to schools, I was able to examine whether schools serving majority-minority students
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or schools serving students in urban/suburban areas were impacted differently by retention than
students with majority-White populations or students in town/rural areas.
Third, Weiss, et al. focused only on the student-level effects of the Read to Achieve
program for the two years following actual implementation of the law on schools. In the present
study, I separated out three phases of the Read to Achieve policy roll-out, including: phase 1: a
control phase prior to passage of the law; phase 2: the period after passage of the law but prior to
implementation; and, phase 3: the period after implementation of the law on schools. By
separating out the different phases of the policy roll-out, I was able to further parse out how
schools reacted to the impending policy and what aspects of the policy potentially caused change
at the school level.
Finally, Weiss, et al. defined “retention” according to whether the student failed to meet
the threshold required by the Read to Achieve law in their third-grade end-of-grade reading
exam. Thus, in an author-identified weakness of the study, their sample included students who
may have remedied their failing grade and included those students labeled “retained” by North
Carolina regardless of whether they were required to repeat the third-grade. In North Carolina,
the “retained” label includes students passed on to the fourth-grade with intensive reading
intervention or students put into a transitional classroom. As such, the conclusions of their study
were based on state-level impact identified by aggregations of individual student-level
characteristics. In the present study, I defined retention according to the CRDC definition- that
is, students were counted as retained only if they remained in the third-grade the following year.
While this difference restricted the number of students from the North Carolina definition, it
allowed for a distinct measure of how schools interpret and implement a state-level mandatory
retention policy and how school’s strict interpretation of retention as a result of this policy
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impacted school-level student achievement as measured by future school-level reading test
scores. I was able to identify and separate out schools where CRDC-defined retention increased
after this policy was implemented, allowing for interpretation of academic effects for these
specific schools.
Review of the Statistical Methods in this Study
Latent Growth Curve Modeling
Latent Growth Curve Modeling (LGCM) is a commonly-used method of longitudinal
data analysis within the structural equation modeling framework to assess within-subject growth
over time (Bollen, 1989). The structural equation modeling framework tests associations
between variables using latent, unobserved variables to explain relationships between observed
variables. These relationships are tested using variances and covariances. In LGCM, latent
variables are used to track growth trajectories in observed variables across time.
With LGCM, observed datapoints across time are treated as indicators of an otherwise
unobservable “latent” intercept and slope. These latent factors indicate the true starting point and
true growth rate (slope) for each of the timepoints observed, where each datapoint across time
serve as individual pieces of evidence towards a particular growth trajectory.
Within LGCM, latent growth factors are loaded into the model in such a way that all data
at each timepoint inform the latent intercept and the latent slope. The latent intercept is loaded
into the model so that each timepoint equally informs the intercept. The slope factor is loaded
into the model so that, given data with equally distant timepoints, each datapoint is increased by
one at each successive timepoint, which allows for analyzing the trajectory of change over time,
as indicated by the latent slope.
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Using the structural equation modeling framework to model longitudinal data provides
several advantages over the more traditional multilevel statistical approach (Curran, et al., 2010).
These include the ability to more easily model what are otherwise complex longitudinal data
structures, greater flexibility and fewer assumptions of common data complexities such as nonnormally distributed data or multivariate growth processes, and increased statistical power to
detect statistically significant differences over time and between groups (Curran, et al., 2010).
Predictors of growth trajectories can also easily be included in LGCM. Time-invariant
covariates are included in the model to provide answers to conditional questions of the data.
These characteristics are assumed to be constant across time. These characteristics inform how
the intercept and slope are expected to change given changes in the predictor variable. This
allows for identifying differences across different conditional characteristics of the dataset.
The observed variables of a structural equation model make up the first, structural, level
of a latent growth model. The linear growth trajectory of these observed variables across time
make up the unconditional portion of the latent growth model. These observed variables can then
be separated into a second, conditional, level of a structural equation model made up of latent
variables. These latent, or unobserved, variables include an intercept and slope, and are informed
by the observed first level of the model. This second level of a latent intercept and slope can then
be further influenced by a third level of conditional covariates which act on the latent intercept
and slope.
Conclusion and Purpose of Study
Mandatory retention policies continue to be passed by states and are debated in others.
Not only is the cost of retaining students an exceptionally expensive policy, it has the potential to
negatively impact a student’s psychosocial outcomes and, potentially, negatively impact a
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student’s future academic success, their likelihood of graduating from high school, and such
long-term effects as wage-earning throughout a lifetime. In addition, mandatory retention
policies remain extremely controversial and heated debate surrounds this legislation. Teachers’
unions continue to fight against these policies and, in some cases, their outcry has kept
mandatory retention policies from being passed in some states. For example, Nebraska and New
Mexico legislatures tried and failed to pass mandatory retention laws in 2017 after pushback
from teachers’ unions and parent groups (Weyer, 2018).
Because of the impact to a state’s education budget, the policy’s potentially negative
impact on students, and the divisive nature of such policies, it is essential to determine what
academic benefits a state can expect from passing this legislation. The present study generalized
the effect of third-grade reading laws on academic proficiency based on school-level
characteristics.
So just what are the academic effects of mandatory retention policies on school-level
outcomes? While previous studies have attempted to quantify the academic effects of retention
within states, few studies to date have been done on the general academic effect of retention
policies (Perrault & Winters, 2020). The present study measured the anticipated school-level and
state-level academic outcomes from adopting a mandatory retention policy. Specifically, the
present study quantitatively measured the effect of mandatory retention on school-level and
district-level outcomes to help school and district administrators as well as policymakers more
adequately balance the cost-benefit decision as to whether anticipated academic effects balance
the social and psychological impact on students.
In the next chapter, I discuss how I modeled the academic effects of retention policies
using longitudinal latent growth models. My intent was to measure how the retention rates
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changed based on the enactment of a mandatory retention policy in North Carolina, as well as
model how school-level reading scores changed within schools and districts for majorityminority schools and schools in different locales. I did this by gathering retention data, yearover-year standardized reading scores, and demographic characteristics for all schools in North
Carolina and including these retention rates, reading scores, and demographic characteristics
within two latent growth curve models.
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CHAPTER III
METHODOLOGY
Overview
In chapter 3, I outline the analytic procedure I used in this study to answer each of my
three research questions I presented in Chapter 1. First, I indicate the sampling strategy used in
this study to select a state for analysis. After identifying my selection of North Carolina and
describing North Carolina’s Read to Achieve mandatory retention policy, I then present and
discuss the two latent growth curve models I used to answer each of my three research questions.
Lastly, I explain how information from these models was used to answer the research questions
presented in chapter 1.
As listed above, there were three research questions asked in this study regarding the
implementation of mandatory retention:
Research Questions
Q1

After mandatory retention went into effect was there a significant rise in schoollevel student retention?

Q2

After a mandatory retention law was passed but before retention went into effect,
was there a significant increase in fourth-grade reading test scores?

Q3a

Were reading test score effects from mandatory retention different for schools
with a majority of non-White student populations?

Q3b

Were reading test score effects from mandatory retention different for schools
located in cities and suburbs than they were for schools located in towns and rural
areas?

To answer these research questions, I first identified a sample state, North Carolina, from
which I collected school-level data using the Civil Rights Data Collection, the National Center
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for Education Statistic’s Common Core of Data, and the North Carolina Department of Public
Instruction website. These data were then analyzed using two latent growth curve models. The
inferential statistics generated from these models were used to answer each of the three research
questions. Below I discuss the sampling strategy used to identify North Carolina as the state used
in this study for analyzing each of the preceding research questions.
Sampling Strategy
Selecting a State for Analysis
Table 3.1 lists the states and Washington, D.C. which have passed mandatory retention
policies based on third-grade reading scores since California passed the first of these policies in
1998. Within this table, I indicated when the state’s retention policy was passed by the
legislature. For those states determined to be candidates for analysis in this study, I then
indicated which year the policy stipulates that the student retention policy went into effect. For
this table, I used three sources: The National Conference of State Legislatures (NCSL), the
Education Commission of the States (ECS), and the Excellence in Education think-tank (EiE).
To initially identify which states had mandatory retention laws, I used a report by the
National Conference of State Legislatures (2018). This information was cross-referenced with an
Education Commission of the States (2018) report to ensure agreement between sources. The
ECS report also provides citations to state code law which were used for identifying the specific
statutes which require retention for students. Because of the differences in the ways in which
each state’s policy is written and the definition of “mandatory retention” by the source, I
indicated within the table to what extent each source agreed to the definition that third-grade
retention is required within the policy.
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Because Excel in Education is the primary think-tank promoting this legislation, their
rankings and notes within this document were used to identify states by year of when the K-3
reading policy was passed, whether retention was required for students, and how closely statelevel policies aligned with the model legislation promoted by their organization. In addition to
providing an additional source to cross-reference against the NCSL and ECS sources, the Excel
in Education document helped in determining which states to include in the original sample and
to provide further exclusion criteria in selection of states for analysis in this study.
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Table 3.1
Mandatory Student Retention Laws by State
State

Year
Retention
Law
Passed

Year
Retention
Began

Name and Bill No a

NCSL lists
state as
mandatory
retention

ECS lists
state as
mandatory
retention

EiE lists
state as
mandatory
retention

California
Florida
Georgia

1998
2002
2002

Cal. Educ. Code §48070.5
Fla. Stat. Ann. §1008.25
Ga. Code Ann., §20-2-283

X
X
X

X
X
X

X*
X
X*

Arizona

2010

“Move On, When Reading”
A.R.S. §15-701

X

X

X

Indiana

2010

X

X

X

Missouri

2010

“IREAD-3”
511 Ind. Admin. Code 6.23.1-3
Mo. Ann. Stat. §162.1100
Mo. Ann. Stat. §167.645

X

X

X*

Arkansas

2012

20132014 b, c

Not specified in state
statute

X

-

X*

Connecticut

2012

20112012

Conn. Gen. Stat. Ann. §10265g

X

X*

X*

Iowa

2012

20162017 d, e

X

-

X*

North
Carolina

2012

2013-14 f

“Education Reform Act of
2012”
Iowa Code Ann. §256.7
(31.a)
“Read to Achieve”
N.C. Gen. Stat. Ann.
§115C-83.7

X

X*

X

Ohio

2012

2013-14 g

X

X*

X

Tennessee

2012

20112012 h

X

X*

X*

Washington
DC

2012

X

X

X

Mississippi

2013

X

X

X

Washington

2013

-

X*

X*

South
Carolina

2014

“Third Grade Reading
Guarantee”
Ohio Rev. Code Ann
§3313.608
Tenn. Code Ann. §49-63115
D.C. Code Ann. 381803.21,
38-755.03
38-781.01 to .06
“Literacy-Based Promotion
Act”
Miss. Code. Ann. §37-17711 and §37-177-15
Wash. Rev. Code Ann.
§28A.655.230
S.C. Code Ann. §59-155160

X

X

X*

2014-15 i
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Table 3.1, continued
Year
Retention
Law Passed

Year
Retention
Began

Nevada

2015

2018-19 j

Michigan

2016

2019-20 k

Alabama l

2019

2021-22

State

Delaware

Name and Bill No

Nev. Rev. Stat. Ann
§392.760 and
§392.765
Mich. Comp. Laws Ann.
§382.1280f (5.a)
“Alabama Literacy Act”
H.B.19-388
14 Del.C.153

NCSL lists
state as
mandatory
retention
X

ECS lists
state as
mandatory
retention
X

EiE lists
state as
mandatory
retention
X

X

-

X

Listed as
“Pending”
X

No year in
X
X*
EiE
Note. The year each law was passed was determined using Excellence in Education (2018). I used each state’s
legislation, school guidance documents, and/or local news sources to determine the first year of mandatory retention
for states relevant to this study. To determine whether a source indicated that it considers the policy a 3 rd-grade
mandatory retention law I used the following: NCSL: States listed as “requires retention”; ECS: State listed as “3rdgrade retention is required” (* indicates that there are stipulations following this statement within ECS); Excellence
in Education (2018): “Retention required at third-grade” box is checked (* indicates that there are stipulations added
within EiE). NCSL = National Conference of State Legislatures; ECS = Education Commission of the States; EiE =
Excellence in Education.
a
Bill no. comes from Education Commission of the States (2018). Where the common name of the legislation is
provided, this came from individual state departments of education.
b
Arkansas Department of Education (2016).
c
State law states that the Department of Education is to create a standard by which a student is required to be
retained. The Department of Education stipulates that a student is to be retained only if they fail to participate in an
“Academic Improvement Plan” (Arkansas Department of Education §7.03.2, 2016). This causes disagreement
among the three sources about whether Arkansas’s law should count as “mandatory retention.”
d
Ryan, 2015.
e
Iowa’s mandatory retention law was repealed in 2017 (KCRG, 2017).
f
Weiss, et al., 2018.
g
Starzyk, 2012.
h
Alapo, 2011.
i
Mississippi Department of Education, 2016.
j
Excellence in Education, 2018.
k
Excellence in Education (2018). Michigan’s retention implementation, intended to begin following the 2019-20
school year, was postponed due to COVID-19 and the subsequent cancellation of state-level exams.
l
Alabama is not included in any of the three sources because its law is more recent than the sources. It was found in
my own research and added to the list. The state passed its mandatory retention law in 2019.

I used Table 3.1 to help determine candidate states for this study, from which I ultimately
selected North Carolina as the sample state for this study (further information on how this state
was selected is described below). Optimal candidates were chosen based on commonalities of
states. The year 2012 was the most common year for states to pass mandatory retention laws. I
chose to use the year 2012 as a common year from which to choose candidates for this study for
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two reasons: First, this year allowed for a maximum number of state candidates in a year when
the policy was most popular in state legislatures. This allows for greater transferability of the
results of this study to other states with similar policies. Second, the CRDC retention data
collection began in the 2009-10 school year, which allowed for states which passed mandatory
retention policies after this year to serve as their own control. By considering only states which
passed a mandatory retention law since the CRDC began collecting retention data, this allowed
for measuring three time-periods: A control period prior to passage of a mandatory retention
policy, an interim period after passage of a mandatory retention policy but prior to retention
activation, and a “treatment” phase following mandatory retention policy activation.
In the year 2012, there were six states plus Washington, D.C. (hereafter referred to as a
“state”) which passed mandatory retention laws (Table 3.1). According to ExcelInEd’s summary
of state K-3 reading policies, 2012 was the most common year for states to have passed
mandatory retention laws. States which passed a third-grade reading law in 2012 which included
mandatory retention language were used as initial candidates for analysis in the present study.
From Table 3.1, these states were Arkansas, Connecticut, Iowa, Ohio, North Carolina,
Tennessee, and Washington, D.C.
Choosing states which passed laws in the same year allowed for greater generalization of
mandatory retention policy implementation between states while controlling for extraneous
political and social variables, including the similar language with which these mandatory
retention laws were written, which could potentially influence their impact on schools in
achieving their goal of increased literacy for students. After initial grouping of states for
consideration in this study by the common year of legislation passage, through further analysis of
mandatory retention legislation I excluded all but three of the states: North Carolina, Ohio, and
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Washington, D.C. After a second round of examination, North Carolina was chosen as the
sample state for analysis in this study.
North Carolina was chosen because it met several criteria: the state passed a mandatory
retention law during 2012, the most popular year for legislation of its type; the state’s mandatory
retention law meets the criteria of each of the three sources (the National Conference of State
Legislatures, Education Commission of the States, and Foundation for Excellence in Education)
which list states with mandatory retention laws; and, the state makes fourth-grade testing data
available at the school level, disaggregated by race. The comparison of demographics and fourthgrade reading tests between North Carolina and all other states are shown in Appendix C and
Appendix D.
Answering the Research Questions in this Study
To answer the three research questions in this study, two latent growth curve models
were used. The first of these models, Model 1, was used to answer research question 1. It was
created to analyze retention rate growth trajectories before and after the enactment of Read to
Achieve. The second of these models, Model 2, was used to answer research question 2 and
research question 3. It was created to analyze test score growth trajectories across three phases of
North Carolina’s Read to Achieve policy rollout. These models are described in greater detail
below. All latent growth modeling analysis was done using Mplus (Version 8.6).
Research Question 1
In the first research question of this study, I asked about retention rate change following
the enactment of a mandatory retention policy. Model 1 was created to answer this research
question. Model 1 breaks North Carolina’s Read to Achieve policy into phases to analyze how
the roll-out impacted retention rates.
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Retention rates are only collected biennially in odd-numbered years. So, while this
study’s analysis covered the years from 2009-10 to 2018-19, there were only five data points for
school-level retention rates across this period of analysis. These five data points make up the first
level of Model 1.
The second level of Model 1 is separated into two latent growth phases to indicate the
period before the enactment of mandatory retention (2009-10 to 2013-14) and the period
following the enactment of mandatory retention (2015-16 to 2017-18). This separation allowed
for analyzing differences between retention rates prior to the enactment of mandatory retention
legislation compared to after enactment. These are latent variables and are informed by the five
years of observed retention rates for each school.
Time-Invariant Covariates
In addition to measuring school-level retention rate growth changes from before to after
mandatory retention legislation was implemented, I was also interested in analyzing retention
rate growth trajectories for schools of different types. Of interest in this study were two
variables, majority-minority status of a school and school locale. These variables make up the
third level of Model 1. They act on the two phases of level 2 of this model.
The first variable added to the model was intended to determine whether majorityminority schools had different third-grade retention rates than majority-White schools before and
after mandatory retention implementation. To measure this, I used a binary indicator variable to
indicate whether a school was majority-White or majority-non-White. This variable was
calculated using demographic data from the NCES Common Core of Data (This data source is
described in greater detail below). A school in which less than 50.0% of its students were
identified as White-Caucasian were identified as a majority-minority school. To simplify model
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calculation, this variable was treated as time-invariant. The status of a school’s student
population from the 2012-13 school year, the year in which North Carolina’s Read to Achieve
legislation was passed, was used as the status of a school across the entirely of analysis. Because
the mandatory retention law went into effect in North Carolina following the 2012-13 school
year, the majority-minority variable was created using 2012-13 school total enrollment counts. It
was calculated by dividing the White student enrollment by the total school enrollment. If this
proportion was less than 0.50, the school was designated as being a majority-minority school.
This variable was then carried across all years and treated as a static characteristic of the school
from 2009-10 to 2018-19.
The second variable added to the model was intended to determine whether urbansuburban schools had different third-grade retention rates than town-rural schools. To measure
this, I used the NCES Common Core of Data’s school locale designation. This designates a
school as “Urban,” “Suburban,” “Town,” or “Rural.” These designations were grouped into
“Urban-Suburban” and “Town-Rural.” I then created a binary variable indicator to indicate
whether a school was urban/suburban or town/rural. This binary variable was then added to the
model. This indicator was treated as a time-invariant variable in the model. A school’s locale
status was determined from 2012-13 data and was treated as unchanged throughout the course of
the analysis.
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Figure 3.1
Model 1 - Latent Growth Model of Third-Grade Retention Rates
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1

1
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1
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1

Retain17

0

1

Slope
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Town/Rural

Figure 3.1 shows Model 1 which was used to answer research question 1 regarding the
growth rate trajectory of third-grade school-level retention rates from 2009-10 (“Retain09”) to
2017-18 (“Retain17”). The second level of this model shows these five times of observation
separated into two phases (“Phase 1” and “Phase 2” Intercepts and Slopes). Time-invariant
covariates were added in the third-level of this model to indicate whether a school was majoritynon-White (“Majority-Minority School”) and whether a school was designated as being in a
Town or Rural Locale (“Town/Rural”). Each of these covariates act on the two phases of
retention rates to determine their influence on each phase of the mandatory retention policy.
Answering Research Question 1
The research question was answered by comparing latent means between these two time
periods. “Intercept Phase 1” and “Slope Phase 1” represent the baseline predicted retention rate
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for all schools within North Carolina for all years prior to the year mandatory retention went into
effect (2009-10, 2011-12, and 2013-14). “Intercept Phase 2” and “Slope Phase 2” (201 -16 and
2017-18) represent the baseline population-averaged predicted retention rate initial value and
change for all schools in North Carolina starting after the year mandatory retention went into
effect. To answer research question 1, I compared the intercept and slope of phase 1 to the
intercept and slope of phase 2. An increase in phase 2 from phase 1 would indicate that there was
a significant rise in student retention.
Research Questions 2
The second latent growth model, Model 2, was created to answer research question 2 and
research question 3. These research questions had to do with changes in fourth-grade end-ofgrade reading scores. As such, using Model 2, I examined changes in fourth-grade test scores
across time from the school years 2009-10 to 2018-19 by using school-level reading test scores
as the observed outcome variable. These test scores were separated into three time phases to
represent the three phases of North Carolina’s Read to Achieve program. These three timepoints
are described in greater detail below.
Level Two Latent Variables –
Measuring Differences
Across Three
Timepoints
Test scores were compared at the school-level across three phases of North Carolina’s
Read to Achieve mandatory retention policy roll-out. These three phases were added as a second
level to the unconditional portion of Model 2 as latent variables. These three phases included:
•

Phase 1 (2009-10 – 2011-12), the phase prior to passing the retention policy;

•

Phase 2 (2012-13 to 2014-15), the period after passing the retention policy but before
mandatorily retained students took the fourth-grade end-of-grade reading assessment;
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•

Phase 3 (2015-16 to 2018-19), the period after which mandatorily retained students
began taking the fourth-grade end-of-grade reading assessment.

Separating North Carolina’s policy roll-out into phases allowed for identifying the
mechanism by which the policy had an effect on fourth-grade test score changes. Changes in test
scores following the retention policy but prior to retaining students, phase 2, would indicate that
the passage of a mandatory retention policy, that is the “threat” of impending retention, rather
than actual school-level retention decisions, were causing changes to reading test scores.
Changes in test scores following mandatory retention going into effect, phase 3, would indicate
that the mandatory retention itself was causing the changes.
A level-three variable added to this model was intended to determine whether schools
which increased their retention rates had different test score growth trajectories in fourth-grade
end-of-grade reading tests than schools which had decreased retention rates (called “Increased
Retention” in the model). To analyze this school-level characteristic, I created a time-invariant
binary variable to indicate whether a school increased its retention rate after the enactment of
mandatory retention. To calculate this variable, I calculated the average retention rate of a school
from 2009 to 2013, prior to mandatory retention, and calculated the average retention rate of a
school from 201 to 2017, after mandatory retention. If a school’s average retention rate from
2015 to 2017 was higher than its average retention rate from 2009 to 2013, it was designated as a
school which increased retention.
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Figure 3.2
Model 2 - Latent Growth Model of Fourth-Grade Reading Scores
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Note. “Test09” etc. = Fourth-Grade End-of-Grade Reading Exam in 2009-10 School Year.
“Town/Rural School” indicates the NCES labeled the school as located in a town or rural area.
“Majority-Minority School” is a binary indicator for schools that serve a majority of non-White
students. “Increased Retention” is a binary indicator for schools which increased their retention
rate from before mandatory retention implementation (2009 – 13) to the period after mandatory
retention (2015 – 17).

The second latent growth model, Model 2, was used to answer research questions 2 and 3
and is shown in Figure 3.2. The observed end-of-year fourth-grade reading scores are shown on
the top row and represent the first, unconditional, level of the model. These indicate the schoollevel average scores for each year from 2009-10 (“Test09”) to 2018-19 (“Test18”). These tests
are broken into the three phases of mandatory retention policy rollout described above
(respectively, “Phase 1,” “Phase 2,” and “Phase 3” Intercepts and Slopes). These phases are
informed by the observed test scores. These phases represent the second level of the model. The
three time-invariant binary indicator variables, school locale (“Town/Rural School”), student
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racial demographics (“Majority-Minority school”), and whether a school increased retention
(“Increased Retention”) are listed on the third row. These binary indicator variables represent the
third-level of the model and were each analyzed to determine how they influenced each phase of
the policy rollout.
Answering Research Question 2
The unconditional portion of this model measured initial values and changes over time of
a school’s ELA fourth-grade test scores from 2009 to 2018. The conditional portion of the
model, level 2, blocks each of these time points into three periods, one for each of the time
periods of interest in this study. The expectation if there were changes to test scores over “phase
2,” the period between 2012, when mandatory retention was signed into law, and 201 , when
mandatory retention began, is that the slope for timepoint two, “Slope Phase 2,” would have a
positive and significant coefficient.
Because the mandatory retention law was passed in North Carolina in 2012 and
mandatory retention began following the 2013-14 school year, 2009-10 to 2011-12 represents the
period prior to a mandatory retention law being passed and 2012-13 to 2014-15 represents the
period after retention was passed but prior to mandatory student retention’s impact on a school’s
fourth-grade test scores. (Although mandatory retention decisions began at the end of the 201314 school year, these retention decisions would have had no effect on fourth-grade ELA scores
until the 2015-16 fourth-grade end-of-grade reading exam.)
Research Question 3
The second latent growth model, Model 2, was also used to answer research question 3.
These research questions had to do with changes in fourth-grade end-of-grade reading scores for
schools with majority-minority populations and schools within town and rural locales. To answer
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these research questions, I examined a third-level of time-invariant covariates in Model 2. While
changes in fourth-grade test scores across time from the school years 2009-10 to 2018-19 was
still the outcome variable, here I was interested in how the level three covariates, a majorityminority variable and a locale variable, influenced the three phases of the policy rollout.
Answering Research Question 3
To answer these research sub-questions, I examined the third conditional level of the
latent growth model from Model 2 (Figure 3.1). This new variable was meant to test whether
there was a different ELA fourth-grade test score effect for majority-minority students or for
town/rural schools. To test this, I created binary variables where those schools which serve at
least 51% of third-grade students who are non-Caucasian were labeled as a “majority-minority
school,” and schools otherwise were coded as a “majority-White.” Likewise, schools located in
NCES-identified towns or rural areas were labeled as “town/rural areas,” whereas schools
located in urban or suburban areas were coded as “urban/suburban.” Using these dummy-coded
variables within the model, I identified any significant contributions that occurred across the
three phases of policy roll-out. Significant changes specifically to the intercepts and slopes of
phase 3 of the model would signify that the mandatory retention law affected majority-minority
schools or rural-town schools differently than the general population.
Data Sources
This section describes the sources of data for each of the variables included in both
Model 1 and Model 2. Below I describe the sources for retention rate data, North Carolina yearly
testing data, and school demographic data (including racial information and school locale). These
three data sources- retention data, standardized reading score testing data, and school
demographic data- were merged by school, completing a full dataset which included school-level
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state standardized test scores, school-level retention counts by subgroup, and school locale
information. This allowed for analysis of test score change over time and retention rate change
over time for all schools within North Carolina.
Retention Rates
The Civil Rights Data Collection (CRDC) is collected and maintained by the Office for
Civil Rights within the US Department of Education. The office publishes a biannual report from
all Local Education Agencies (LEAs) containing measures such as advanced course taking,
participation in athletics, bullying, and several other categories, all broken down by racial
demographic group, student disability status, gender, and students with limited Englishproficiency. Beginning in 2009, these data also include school-level retention data for all schools
in the United States disaggregated by race, gender, English-proficiency, and special education
status. This allowed for estimates of retention data at the school level every other year. For this
study, retention data from 2009, 2011, 2013, 2015, and 2017 was used.
Using a search for schools, the years 2009, 2011, 2013, 2015, and 2017 were selected
from a database universe of North Carolina schools. From each of these years, I selected schools
containing a third-grade and a fourth-grade and ran reports for retention data from each of these
schools, collecting school-level third-grade retention counts for each of: Hispanic, Black, and
White students.
Beginning with 2011-12, the CRDC data collection plan changed from collecting a
sampling of schools across the nation to collecting data on all schools throughout the country. In
the 2009-10 dataset, 7,000 public school districts and 72,000 schools participated in the sample
(U.S. Department of Education, n.d.).
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Reading Test Scores
Reading exam scores came from the North Carolina Department of Public Instruction’s
End-of-Grade Reading Test for Third through Eighth-Grade Students. The North Carolina Endof-Grade Reading Test was used as the outcome variable in Model 2 to identify reading scores of
each school in North Carolina. The specific details of this test are explained further in the next
section on Instrumentation.
North Carolina End-of-Grade Reading Test data came from the North Carolina
Department of Public Instruction’s “Accountability Data Sets and Reports” page (North Carolina
Department of Public Instruction, n.d.). This dataset contains building-level testing data for all
students going back to the 2001-02 school year, disaggregated by race. From this page, I
gathered historical disaggregated performance data files from each school year from 2009-10 to
2018-19. From these data files I collected school-level fourth-grade End-of-Grade Reading
performance data from each school in North Carolina.
School Locale
School locale information was acquired using the National Center for Education Statistics
(2012). The NCES, maintained by the U.S. Department of Education, houses this information as
part of their Common Core of Data. From this source, I collected data on whether a school was
located in a “City,” “Suburb,” “Town,” or “Rural” setting, and the total count of students within
a school for each year from 2009 to 2018. How NCES defines locale is explained further in table
3.2.
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Table 3.2
NCES Definitions for School Locale
Locale

Definition

Territory inside an Urbanized Area and inside a Principal City. Separated into
City

large (pop. > 250,000), midsize (250,000 < pop. < 100,000), and small
(pop < 100,000)
Territory outside a Principal City and inside an Urbanized Area. Separated into

Suburb

Large (pop > 250,000), midsize (250,000 < pop < 100,000), and small (pop
< 100,000)
Territory inside an Urban Cluster. Separated into Fringe (≤ 10 miles from an

Town

Urban Cluster), Distant (Between 10 to 35 miles from an Urban Cluster),
and Remote (> 35 miles from an Urban Cluster)
Census-defined rural territory that is not in an Urbanized Area and Urban
Cluster. Separated into Fringe (≤

miles from an Urbanized Area and ≤

2.5 miles from an Urban Cluster), Distant (between 5 and 25 miles from an
Rural
Urbanized Area and between 2.5 and 10 miles from an Urban Cluster, and
Remote ( > 25 miles from an Urbanized Area; > 10 miles from an Urban
Cluster)
Note. Definitions are based on Geverdt (2019). According to this document, classifications can
be used to define each of 12 subtypes or collapsed into a basic urban-rural dichotomy.

Majority-Minority Status
Of interest in this study was separating the performance of schools with a majorityminority population and the performance of schools with a majority-White population. Data on
the demographic information of students was obtained from the NCES’s Common Core of Data.
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Because the mandatory retention law went into effect in North Carolina following the 2012-13
school year, the majority-minority variable was created using 2012-13 school total enrollment
counts. It was calculated by dividing the White student enrollment by the total school enrollment.
If this proportion was less than 0.50, the school was designated as being a majority-minority
school. This variable was then carried across all years and treated as a static characteristic of the
school from 2009-10 to 2018-19.
Instrumentation
North Carolina Grades 3-8 Endof-Grade Reading Test
To assess achievement and growth in student reading ability, North Carolina requires the
End-of-Grade Reading exam for all fourth-grade students. This exam is used for school
accountability purposes and for federal reporting requirements (North Carolina Department of
Public Instruction, 2020). The Reading exam for fourth-grade students measures a student’s
proficiency on the North Carolina Standard Course of Study for English-Language Arts. The
exam contains three reading domains: “Reading for Literature” which is 38-42% of the test,
“Reading for Informational Text” (46- 0%), and “Language” (13-15%). This test contains 48
four-response multiple-choice items, separated into eight questions for each of six reading
selections, five sections of which contribute to the student’s score. Students are given three hours
to complete the test, though it is designed to take only two hours to complete (North Carolina
Department of Public Instruction, 2020).
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Table 3.3
Fourth-Grade End-of-Grade Reading Cut Scores and Descriptions
Level Cut Score
Description
1

≤ 438

Students have limited command of the knowledge and skills contained in
the CCSS Reading Standards for Literature, limited command of
informational text, and limited command of language.

2

439 – 444 Students have partial command of the knowledge and skills contained in
the CCSS Reading Standards for Literature, partial command of
informational text, and partial command of language.

3

445 – 447 Students have sufficient command of the knowledge and skills contained
in the CCSS Reading Standards for Literature assessed at grade 4, but
may need academic support to engage successfully in this content area
in the next grade level. They are prepared for the next grade level but
are not yet on track for college-and-career readiness without additional
academic support.

4

448 – 459 Students have solid command of the knowledge and skills contained in
the CCSS Reading Standards for Literature, solid command of
informational text, and solid command of language.

5

≥ 460

Students have superior command of the knowledge and skills contained in
the CCSS Reading Standards for Literature, superior command of
informational text, and superior command of language.

Note. CCSS = Common Core State Standards

61
There are five cut scores in the End-of-Grade Reading exam. Cut scores represent
limited, partial, sufficient, solid, and superior command of the knowledge and skills of the
Common Core State Standards (CCSS), respectively. The cut scores and descriptions of each
level above (Table 3.3) are listed by the North Carolina Department of Public Instruction (2014).
The third level of achievement (scores 445 to 447) represents a new cut score adopted by the
state board of education in 2014 to represent “more definitive discrimination for student
achievement and reporting” (North Carolina Department of Public Instruction, 2014, p. 1).
From 2009-10 (the first year of this study’s testing data), to 2011-12, the third edition of
this test was used for all end-of-grade ELA assessment in the fourth-grade. Beginning in Spring
2013, an updated fourth-edition of this test was implemented. The test was redesigned by the
same testing company for the purposes of aligning the test vertically across grade levels
(Nicewander, et al., 2013a). The test uses a slightly different scoring system than the previous
test. For comparisons to be made between the third-edition and fourth-edition of this test, score
linking was used. The North Carolina Department of Public Instruction published a linking scale
to convert between third-edition scores and fourth-edition scores (Nicewander, et al., 2013b). I
used this document to convert third-edition scores from 2010 to 2012 to the fourth-edition scale
so that fourth-grade reading scores could be meaningfully compared across time.
Limitations of this Methodology
There are several limitations that impacted the clarity of results from this study. First,
there was no accounting for mobility of students between schools in the data. It is possible that
when students were notified they would be retained that they moved to a different school,
district, or state. While district and state-level data are likely robust to this effect due to size of
enrollment, it is possible that school-level data could be biased as a result of student school
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migration. This limitation may have affected the model for questions 2 and 3, which took into
account time-lagged retention counts to construct latent variables to specific years of schoollevel test scores.
Another limitation is that not all states which have passed mandatory retention laws were
included in the analysis. Because only one state with a mandatory retention law, North Carolina,
was considered, using any significant effects to generalize to other states with similar laws must
be done with caution. Other states which have adopted mandatory retention did so while drafting
slightly different mandatory retention policies, different funding mechanisms, and different
methods of rolling out the policy. As a result, while the results from this study may inform other
states, it is possible that other states will not see the same effects identified in this study.
Summary and Conclusion
My goal in this study was to investigate whether fourth-grade test scores change as a
result of a mandatory retention policy and whether third-grade retention rates change as a result
of a mandatory retention policy. Chapter 3 discussed my selection of a state to analyze, the
models I used to answer my research questions, and the data input for my models.
In Chapter 3, I discussed my selection of North Carolina as the state analyzed for its
mandatory retention policy. To answer research question 1, an investigation into whether
retention rates increased as a result of the mandatory retention policy, I created Model 1, the first
of two latent growth curve models. Model 1 is interested in whether retention rate growth is
conditional on whether a school serves majority-minority population of students and whether it is
located in a town or rural area.
To answer research question 2 and research question 3, both related to fourth-grade
reading test score growth, I used Model 2, a latent growth curve model, to investigate whether
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test scores changed over the school years 2009-10 to 2018-19 and whether these changes
occurred differently for schools based on whether they were majority-minority and whether the
school was located in a town or rural area.
For these three research questions I used school-level data to input into each of the
models. Retention rate data came from the CRDC, a federally-managed source of school-level
retention data. School population demographic data, including student racial populations and
school locale, came from the NCES’s Common Core of Data. Test score information came from
the North Carolina Department of Public Instruction’s End-of-Grade Fourth-Grade Reading
Exam. In Chapter 4, I present the results of my analysis.
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CHAPTER IV
RESULTS
In the previous chapter, I explained that North Carolina was selected as the sample state
for this study. I explained that to answer my three research questions, I created two latent growth
models. The first of these models, Model 1, was created to examine how third-grade retention
rates changed as a result of mandatory retention implementation. The second of these models,
Model 2, was created to examine how fourth-grade reading test scores changed across three
policy phases, and whether these changes in growth were conditional on majority-minority
school populations or school locale. In this chapter, I begin by using describing the dataset used
to answer my research questions. Next, I present each research question and analyze descriptive
and model statistics I used to answer each question.
Analysis of the Dataset for this Study
Only North Carolina schools which contained both third and fourth grades were kept in
the sample. Of the 1424 schools offering both third and fourth grades in the 2009–10 school
year, 96 schools were no longer represented in the NCES data in 2018-19, leaving a total of 1318
schools. The year-by-year change in schools carried over in the dataset is shown in table 4.1.
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Table 4.1
Public School Count in North Carolina, 2009-10 to 2018-19
School Year Total # of PS in Year Schools Carried Over
2009-10

1424

1424

2010-11

1438

1408

2011-12

1454

1400

2012-13

1456

1379

2013-14

1431

1359

2014-15

1451

1354

2015-16

1462

1348

2016-17

1475

1341

2017-18

1490

1337

2018-19

1497

1318

Note. “Schools Carried Over” = schools that continue in dataset list from prior year; PS = Public
Schools

Removal of Incomplete Cases
After merging all data by school, 58 schools were identified for which no testing data
were available. After further analysis, these schools either were listed as alternative or special
education schools or else did not serve fourth-grade students at some period during the analysis,
and therefore had missing fourth-grade test scores. These schools were deleted from the analysis.
The characteristics of these deleted schools compared to the remaining schools is shown in Table
4.2.
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Table 4.2
Analysis of deleted cases
Dataset
# of
schools
Final Dataset

1260

%

%

City/Suburb Town/Rural

% Majority-

School Average

Minority

Pct. Retained (sd)

48.02

51.98

43.41

2.02 (3.81)

51.72

48.28

60.3

3.31 (7.51)

(95.60%)
Deleted from
Analysis

58
(4.40%)

Note. Number of schools to be analyzed = schools remaining in dataset after deleting the 58
schools identified as incomplete.

From Table 4.2, 4.40% of schools in the dataset had incomplete testing data and were
eliminated from the analysis. These schools have 3.7% more city and suburb schools, 16.89%
more majority-minority schools, and a 1.29% greater retention rate.
The final dataset for this study, as shown in Table 4.1, contained 1260 total schools. 172
North Carolina school districts were represented in the final dataset. Each school district
contained an average of 7.326 schools.
School Enrollment
The selection criteria for schools in this dataset, as described above, included only
schools which have been open for all years from 2009 – 2019, offered third-grade and fourthgrade during every year of that time span, and had complete testing data for each of the years
analyzed.
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Table 4.3
Enrollment Statistics of Schools Across Three Phases of Mandatory Retention
Year
2009-10 2012-13 2015-16
Total students – all schools

664,025

664,540

664,051

3rd-grade White students (%)

46.69

41.20

41.50

3rd-grade Black students (%)

26.09

18.36

20.83

3rd-grade Hispanic students (%)

11.38

12.18

16.02

3rd-grade average student enrollment

87.61

78.16

85.71

4th-grade average student enrollment

85.22

84.03

83.26

Note. n = 1260 schools.

Table 4.3 shows that the total enrollment of students for all schools in the dataset (n =
1260) over time was consistently around 664,000 students. Nearly 47% of the third-grade
students in these schools in 2009-10 were White. Over the next two timepoints, this percentage
shrank by about 5.5%. The percentage of third-grade Black students in 2009-10 was 46.69%.
This percentage also dropped over the next two timepoints. The percentage of Hispanic students
increased over time from 11.38% to 16.02%. In these schools, third-grade classes had, on
average, between 78 and 88 students, though this varied by school locale, as shown in Table 4.4.
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Table 4.4
Enrollment Statistics of Schools by Locale, 2009 – 2018
Locale
Mean a Minimum Maximum
City schools (n = 343)
3rd-grade student count
90.3
12
307
4th-grade student count
88.9
12
314
rd
3 -grade White students (%)
29.9
0
100
3rd-grade Black students (%)
41.6
0
100
rd
3 -grade Hispanic students (%)
20.0
0
89.7
Suburb schools (n = 262)
3rd-grade student count
101.8
18
218
th
4 -grade student count
102.5
18
234
3rd-grade White students (%)
59.0
0
98.6
3rd-grade Black students (%)
17.1
0
92.5
3rd-grade Hispanic students (%)
15.4
0
80.0
Town schools (n = 138)
3rd-grade student count
82.8
17
187
th
4 -grade student count
81.9
12
199
3rd-grade White students (%)
47.4
0
98.4
3rd-grade Black students (%)
29.1
0
100
3rd-grade Hispanic students (%)
16.3
0
74.4
Rural schools (n = 517)
3rd-grade student count
70.7
5
297
4th-grade student count
71.0
5
288
rd
3 -grade White students (%)
62.1
0
100
3rd-grade Black students (%)
17.4
0
100
rd
3 -grade Hispanic students (%)
13.8
0
80.7
Note. N = 1260 schools.
a
Enrollment count averages are calculated across all school years, 2009 – 2018.

From Table 4.4, the dataset contains a plurality of rural schools (41.0% rural out of 1260
schools). Suburban schools contained classes with the largest enrollments of third-grade and
fourth-grade, though city schools contained a school with the largest maximum enrollment of
these grades. City schools contained the highest average proportions of third-grade non-White
students (61.6% Black and Hispanic students).
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Research Question 1
In the first research question I asked:
Q1

After mandatory retention went into effect was there a significant rise in schoollevel student retention?

According to the North Carolina Read to Achieve law, students who are not proficient
readers by the end of the third grade are required to be retained in the third grade. A student’s
reading proficiency is measured by the end-of-grade reading assessment. Students who score at a
level three cut score or above (≥ 448) are considered proficient, while those who score a one or a
two on the end-of-grade reading exam are considered not proficient and are subject to retention.
According to the state performance report for the school year 2016-17, of the 84,748 North
Carolina third-grade students who completed the exam, 32,804 (38.71%) students scored at or
above proficiency (U.S. Department of Education, 2018). Presumably, then, 61.39% were
subject to potential grade retention.
Below I present descriptive statistics on North Carolina’s third-grade retention rates
across all years. I disaggregated this by race and by locale. I also include variance and covariance
information for retention rates across all years. I then examine the results of Model 1, used to
answer this first research question of the study.

Table 4.5
State-level Retention Rate, 2009 - 2017
Year
2009-10 2011-12

2013-14

2015-16

2017-18

Total Retained

2685

2729

2185

1454

1004

Total Students

110386

107031

104879

107997

105447

Pct. Retained

2.42

2.74

2.28

1.54

1.11
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Table 4.5 shows the change in retention rate in the biennial data from 2009 to 2017. The
total number of retained students grows from 2009 to 2011 but decreases in the next three data
points. The state-level retention rate for all schools hit a high of 2.74% before decreasing 1.11%.

Table 4.6
Correlation Matrix of School-level Retention Rates
Year 2009 2011 2013 2015 2017
2009

1

2011

.431

1

2013

.153

.629

1

2015

.063

.508

.240

1

2017

.197

.661

.247

.943

1

From Table 4.6, the correlation between the retention rate of a school from one year to
the retention rate of that same school two years later is shown. Note that the correlation is .240
from 2013 to 2015 and in 2015, after mandatory retention was implemented in North Carolina,
there was a large jump in within-school correlation from two years earlier, from .240 to .943.
Mandatory retention was instituted following the 2013-14 school year. This jump indicates that
there was much greater predictive power in a school’s retention rate from 2015 to 2017 than
there was from 2013 to 2015. It is reasonable to assume that this jump was related to the change
in a school’s retention policy related to implementation of the new mandate from the state-level.
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Table 4.7
Variance-Covariance Matrix of School-level Retention Rates
Year
2009
2011
2013
2015
2017
2009

6.099

2011

2.229

4.387

2013

1.001

3.495

7.045

2015

0.514

3.489

2.092

10.758

2017

1.178

3.358

1.590

7.504

5.811

From Table 4.7, variance in school-level retention rate ranged from a low of 4.387 in
2009 to a high of 10.758 in 2015. Here the largest variance between schools occurred in the
2015-16 school year, the first year for which data were available following mandatory retention.
Like in the correlation data from 4.6, this would seem to indicate that the new mandatory
retention implementation caused a wide variation of school-level responses.
Most schools, however, do not retain their students. As shown in Table 4.8 below,
anywhere between 47.78% (in 2011) and 70.16% (in 2009) of all schools did not retain any
third-grade students. When these schools are removed from the data, the average retention rate
changes dramatically.

72
Table 4.8
Zero-Inflation of Retention Data
Year % of schools
True

Avg Retained (with

Minimum (with

Maximum

with retention

Average

zeroes removed) b

zeroes removed)

Retained

rate = 0

Retained a

2009

70.16

2.4

8.1 (n=376)

2.2%

47.2%

2011

47.78

2.7

5.3 (n=658)

0.9%

27.6%

2013

51.67

2.3

4.7 (n=609)

0.9%

24.3%

2015

67.38

1.5

4.7 (n=411)

0.9%

52.8%

2017

68.57

1.1

3.5 (n=396)

0.5%

38.1%

a

True average retained includes all 1260 schools from the dataset. b Schools analyzed after
zeroes were removed are shown within the cell for that year.

From the correlation and variance within schools to the number of schools which did not
retain students, there was a clear span of retention rates between schools in North Carolina.
While anywhere from 47.78% to 70.16% of schools did not retain any students, there were
schools which retained as high as 52.8% of their student population. This maximum number of
retained students occurred in 2015, the first year of available data following mandatory retention
implementation in schools. This provides further evidence that the school-to-school approach to
retention decisions for third-grade students varied widely. Figure 4.1 shows this variation in
retention rates across years for which retention data are available.
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Figure 4.1
Histogram of School-level Retention Rates by Year
Retention Rate y chool

Number of Schools

Number of Schools

Retention Rate y chool

Retention Rate (%)

Retention Rate (%)

Retention Rate y chool

Number of Schools

Number of Schools

Retention Rate y chool

Retention Rate (%)

Retention Rate (%)

Number of Schools

Retention Rate y chool

Retention Rate (%)

In addition to the school-to-school variation in retention decisions for third-grade
students, retention rates by race also differed across all years from 2009 to 2017. Table 4.9
shows these disparities.
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Table 4.9
State-level Retention Rate by Race
Year
2009

2011

2013

2015

2017

White Retention (%)

1.06

2.19

2.17

1.13

0.77

Black Retention (%)

2.08

3.65

2.96

1.85

1.26

Hispanic Retention (%)

0.97

2.90

2.40

1.92

1.10

Table 4.9 shows how, at the state-level, third-grade retention rate changed based on the
race of the student. The same trends as the total retention rate are seen when disaggregating by
student race. There was a peak in 2011 with a subsequent drop-off in retention rates until 2017.
The retention rate for Black students was consistently the highest, while retention for White
students was consistently the lowest.
Because at the state-level the retention rates of Black and Hispanic students were
consistently higher than that of White students, it is of interest to identify how school-level rates
changed based on whether the school serves a majority of White students or a majority of nonWhite students. Table 4.10 shows means and variances comparing Majority-Minority schools
and Majority-White schools.
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Table 4.10
School-level Retention Rates of Majority-White Schools and Majority-Minority Schools
Year
Majority-Minority School
Majority-White School
Mean

Variance

Mean

Variance

2009

3.63

0.36

1.50

0.11

2011

3.71

0.21

2.00

0.10

2013

2.54

0.14

2.08

0.11

2015

2.01

0.18

1.19

0.06

2017

1.60

0.16

0.73

0.03

As shown in table 4.10, school-level retention rates differed based on whether the school
is defined as a majority-White school or a majority-minority school. While both groups of
schools had decreased retention rates over the time period analyzed, for majority-minority
schools, retention rates were consistently higher than any of the state-level race-disaggregated
retention rates from Table 4.5. Figure 4.2 visualizes these changes in retention rates of each
school-type over time.
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Figure 4.2
Retention Rate by Majority-Minority School Status

Figure 4.2 shows the downward slope of decreased retention rates which corresponds
with previous graphs and tables. Schools which served a Majority-Minority population
maintained higher third-grade retention rates over time than schools with Majority-White
populations. The higher retention rate for majority-minority schools follows from Table 4.10
which showed that Black and Hispanic students were retained at greater rates than White
students over all years analyzed.
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Table 4.11
School-Level Retention Rate by Locale
Year
2009
2011

2013

2015

2017

City Retention (%)

2.79

2.91

2.11

1.31

0.82

Suburb Retention (%)

1.53

2.09

1.70

0.79

0.45

Town Retention (%)

3.76

3.17

2.87

2.22

2.23

Rural Retention (%)

2.27

2.85

2.54

1.90

1.33

Figure 4.3
School-level Retention Rate by Locale

Table 4.11 and Figure 4.3 both show how third-grade retention rates change from 2009 to
2017 based on a school’s location. From both the table and figure, retention rate trends mimicked
overall trends within the state. The one exception was a very slight uptick in third-grade retention
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rates for schools designated as “town” schools from 201 to 2017, where it stayed steady at a
retention rate of 2.2% while the other school locales continued to decrease.
Within-District Clustering of Retention Rates
Table 4.12 shows the intraclass correlation of retention rates between schools within the
same school district. This table shows schools within the same district share between 26.1% (in
2011) and 60.6% correlation (in 2015), indicating that schools within the same district had
greater similarity in retention rates than schools between districts. To account for this clustering,
I used a within-between design for Model 1 below.

Table 4.12
Intraclass Correlations for Schools within Districts for Third-Grade Retention Rates
Year
2009
2011
2013
2015
2017
ICC

.277

.261

.446

Note. ICC = Intraclass Correlation.

.606

.484
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Latent Growth Model 1

Figure 4.4
Model 1 Results - Latent Growth Model of Third-Grade Retention Rates
10.988

10.988

10.988

10.988

10.988

Retain09

Retain11

Retain13

Retain1

Retain17

1

. 76

1

1

0

Intercept
Phase 1

1

2

Slope
Phase 1

1

2.74

10.806

1

0

Intercept
Phase 2

1

Slope
Phase 2

1. 98

3.318

2.429
0. 28

M ajority
M inority
School

Town/Rural

Note. This model shows school-level retention rate growth over time for two latent intercepts and
two latent slopes representing the period before mandatory retention went into effect (2009 –
2013) and after mandatory retention went into effect (2015 – 2017). “Retain09,” etc. = SchoolLevel Retention Rate for the 2009-10 School Year. Majority-Minority School = A school where
less than 50% of students are identified White-Caucasian. Town/Rural = Binary indicator for
whether a school’s locale is “Town” or “Rural” compared to “City” or “Suburb”.
*p < .05. **p < .01.
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Table 4.13
Model 1 Results - Means and Standard Errors
Coefficient
B
SE

p-value

Latent Intercept
Phase 1

1.209**

0.242

<.001

Phase 2

1.675**

0.340

<.001

Phase 1

0.729**

0.279

.009

Phase 2

-0.623

0.340

.067

Latent Slope

*p < .05. **p < .01.

In the first latent growth model of this study, Model 1 (Figure 4.4), I analyzed how thirdgrade school-level retention rates changed over time with two time-invariant covariates included
in the model. The model had a sample size of n = 1260. The model fit indices for Model 1
showed a χ2 = 42.548, with df = 12, for a p-value of p < .001. The CFI = 0.902 and the RMSEA
= 0.045. A good fitting model has a chi-squared value of χ2 > .05, a CFI value of CFI > .90, and
a RMSEA value of RMSEA < .05 (Parry, n.d.). The χ2 value does not indicate good fit, but χ2
tests are sensitive to large sample sizes (Bergh, 2015). Because the CFI and RMSEA are
acceptable values for model fit, the model was determined to be interpretable. Full fit statistics
for this model are available in Appendix A.
In the model are two latent intercepts and two latent slopes. The first latent intercept and
slope represent the period from 2009-10 to 2013-14, the period prior to mandatory retention of
third-grade students. The second latent intercept and slope represent the period from 2015-16 to
2017-18, the period after mandatory retention for third-grade students went into effect. Table
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4.13 shows the means, standard errors, and significance testing for each of the latent intercept
and slopes of this model.
Answering Research Question 1
To answer this question, I used Model 1 (Figure 4.4; Table 4.13), which indicates the
growth of school-level retention rates in North Carolina before mandatory retention began (phase
1) and after mandatory retention (phase 2). Specifically, by looking at whether the slope for
phase 2 is positive or negative, by looking at the covariance between the phase 2 intercept and
the phase 2 slope, and by comparing the intercept and slope of phase 2 to the intercept and slope
of phase 1, it is possible to determine whether retention rates of schools increased.
The model intercept for phase 2 was 1.675 (p < .001). This was greater than the intercept
of phase 1, indicating that, prior to adding in any covariates, the model predicts a higher
retention rate in 2015 than in 2009. The slope for phase 2 was -0.632. This was not significant at
the 𝛼 = .05 level. This indicates that there is not enough evidence to conclude that the change
in retention rate for schools from 2015 to 2017 was significantly different from zero. However,
descriptive statistics from table 4.5 show that the state-wide retention rate decreased from 2011
to 2017. Using the model’s covariance between the phase 2 intercept and the phase 2 slope, it is
possible to explain this counterintuitive result. The covariance between the phase 2 intercept and
the phase 2 slope is -3.318 (p < .01), indicating that schools with higher retention rates in 2015
had more negative retention rates in 2017, accounting for the drop in statewide rates. In addition,
2015 had a notably high variance, indicating that schools were quite diverse in their spread of
retention rates that year.
The covariates show that, consistent with prior research, retention rates were higher in
2015 for schools with a majority of non-White students (0.534, p < .01) and for schools located
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in town/rural settings (0.528, p < .01). However, neither majority-minority status nor locale were
statistically significantly different from the population retention rate change from 2015 to 2017.
In answer to research question 1, after mandatory retention went into effect, schools did
have a significantly greater retention rate in 2015. However, this retention rate decreased more
quickly than during the comparison phase from 2009 to 2013, as shown from the negative slope
post-retention. Schools with majority-minority student populations and schools located in towns
and rural areas saw significantly greater post-mandatory retention rates in 2015.
Research Question 2
In the second research question I asked:
Q2

After a mandatory retention law was passed but before retention went into effect,
was there a significant increase in fourth-grade reading test scores?

Below I present descriptive statistics on fourth-grade reading test score change across all
years. I also include information regarding the variance and covariances of test scores across
years as well as within-district clustering of test scores. Then I examine the results of Model 2,
which I used to answer this research question.
Fourth Grade End-of-Grade
Reading Scores
Table 4.14 shows that the mean test scores in North Carolina schools increased slightly
from 2009-10 to 2011-12, but otherwise trended down for most years following 2011-12. The
variance of test scores trended up for most years over the course of the analysis. The average test
score for schools across all years was 445.59 points.
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Table 4.14
Fourth-Grade End-of-Grade Reading Score Average for All Schools
Year
Mean
Variance
2009-10

446.19

11.43

2010-11

446.28

11.40

2011-12

446.27

12.01

2012-13

445.76

14.36

2013-14

445.31

16.53

2014-15

445.58

14.64

2015-16

445.40

15.06

2016-17

445.27

15.45

2017-18

445.05

15.19

2018-19

444.77

15.13
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Table 4.15
Correlation Within Schools of End-of-Grade Reading Scores, 2009 – 2018
Year
2009
2010
2011
2012
2013
2014
2015
2016

2017

2009

1

2010

.86

1

2011

.85

.86

1

2012

.82

.83

.85

1

2013

.80

.83

.84

.87

1

2014

.79

.80

.81

.83

.85

1

2015

.77

.78

.81

.82

.84

.86

1

2016

.78

.77

.80

.80

.82

.84

.86

1

2017

.75

.76

.78

.77

.80

.83

.84

.86

1

2018

.73

.73

.75

.76

.78

.79

.81

.83

.86

2018

1

Table 4.15 shows that the correlations of End-of-Grade reading scores stayed relatively
consistent across time. The year-to-year correlation has a value of between .85 and .87, with a
one-to-four point correlation drop for each succeeding year following a reading exam. Even ten
years after the 2009-10 reading test, a school’s reading test score still had a correlation value of
.73, showing that fourth-grade reading test scores stayed relatively stable across time.
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Figure 4.5
Scatterplot of Fourth-Grade End-of-Grade Reading Scores

The scatterplot in Figure 4.5 represents the fourth-grade End-of-Grade Reading test
scores for all 1260 North Carolina schools in this dataset across the 2009-10 to 2018-19 school
years, as well as a trendline representing the mean school-level test scores across all years
analyzed. It shows that the mean and variance of test scores across all schools analyzed in North
Carolina did not change much over time. The average of all schools, as shown in the trendline,
maintained an average score near 445 to 446 across all years analyzed. Whether there were
significant within-school changes in test scores across years was the subject of analysis for the
second research question.
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Table 4.16
Variance-Covariance Matrix for End-of-Grade Fourth Grade Tests by Year
Test Year

Test09

Test10

Test11

Test12

Test13

Test14

Test15

Test16

Test17

Test09

11.43

Test10

9.82

11.40

Test11

9.96

10.08

12.01

Test12

10.50

10.59

11.20

14.36

Test13

11.05

11.33

11.89

13.34

16.53

Test14

10.25

10.30

10.73

12.01

13.26

14.64

Test15

10.14

10.27

10.92

12.06

13.32

12.75

15.06

Test16

10.33

10.28

10.89

11.91

13.14

12.68

13.15

15.45

Test17

9.93

9.95

10.56

11.41

12.65

12.30

12.70

13.22

15.19

Test18

9.63

9.60

10.05

11.12

12.41

11.80

12.26

12.72

12.97

Test18

15.13

The variance-covariance matrix for fourth-grade end-of-grade reading score means is
shown in Table 4.16. The variance in school-level test scores increased from 11.43 in the 200910 school year to a high of 16.53 in the 2013-14 school year. There was a slight reduction in
2014-15 but the variance in test scores between schools continued to increase each year after.
This trend echoes what is shown in figure 4.5, that the spread of mean test scores among schools
tended to increase over time.
“Retention Increase” Binary
Variable
To answer the research question of whether retention was associated with higher test
scores, I added a time-invariant categorical covariate to level three of my tested model. A binary
indicator was added to the dataset for those schools (n = 255) which increased their average
retention rate from the 2009 – 2013 period prior to mandatory retention to the 2014 – 2017
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period after mandatory retention went into effect. The characteristics of these schools are
summarized in Appendix E.
Within-District Test Score
Correlation
The 1260 schools contained in the final dataset were nested within 172 school districts. It
was assumed that schools within the same district shared more characteristics that are relevant to
this study than schools between two different districts. To account for this clustering, I computed
intraclass correlations of schools within districts for both test scores and for retention rates.

Table 4.17
Intraclass Correlations for Schools within Districts for Fourth-Grade End-of-Grade Reading
Test Scores
Year
2009
2010
2011
2012
2013
2014
2015
2016
2017 2018
ICC

.109

.131

.121

.110

.103

.093

.105

.117

.097

.097

Note. ICC = Intraclass Correlation.

Table 4.17 shows that the correlation of schools within the same district in fourth grade
end-of-grade reading scores fluctuated from 9.7% correlation to 13.1% correlation, indicating
that schools within the same district had more similar test scores than schools between districts. I
accounted for this clustering by computing a within-between design for Model 2 below.
Latent Growth Model 2
In the second latent growth model of this study (Figure 4.6), I analyzed how fourth-grade
school-level end-of-grade reading test scores changed over time with three time-invariant
covariates included in the model.
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Figure 4.6
Model 2 Results - Latent Growth Model of Fourth-Grade End-of-Grade Reading Scores
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Note: Model shows changes in latent intercepts and slopes for the three time-points in the North
Carolina mandatory retention policy roll-out. “Test09,” etc. = Fourth-Grade End-of-Grade
Reading Test Score for the 2009-10 School Year. Town/Rural School = A binary-indicator for
NCES-categorized school locale as “town” or “rural” versus “city” or “suburb”. MajorityMinority School = Binary indicator for whether a school has less than 50% White-Caucasian
students. Increased Retention = Binary indicator for whether a school increased its average
retention rate from 2009 – 2013 to 2015 – 2017.
*p < .05. **p < .01.
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Table 4.18
Model 2 Results - Means and Standard Errors
B
SE

p-value

Latent Intercepts
Phase 1

448.37**

0.263

<.001

Phase 2

448.44**

0.290

<.001

Phase 3

448.07**

0.288

<.001

Phase 1

0.10

0.052

.064

Phase 2

-0.15

0.077

.050

Phase 3

-0.21**

0.050

<.001

Latent Slopes

*p < .05. **p < .01.
Model 2 had a sample size of n = 1260. The model fit indices for Model 2 showed a χ2 =
269.02, with df = 83, for a p-value of p < .001. The CFI = 0.992 and the RMSEA = 0.042. Like
Model 1, the χ2 value does not indicate good fit. Because the CFI and RMSEA are acceptable
values for model fit, the model was determined to be interpretable. Full fit statistics for this
model are available in Appendix B.
In the model are three latent intercepts and two latent slopes. The Phase 1 intercept and
slope represent the period from 2009-10 to 2011-12 prior to mandatory retention. This phase
served as a comparison group for the following two phases. The Phase 2 intercept and slope
represent the period from 2012-13 to 2014-15, the period after mandatory retention went into
effect but prior to when mandatorily-retained students took the fourth-grade end-of-grade
reading exam. The Phase 3 intercept and slope represent the period from 2015-16 to 2018-19
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following mandatory retention having taken effect in schools. Table 4.18 shows the means,
standard errors, and p-values for each of the latent intercept and slopes of this model.
Answer to Research Question 2
To answer this research question, I referred to Model 2, which examined how schoollevel end-of-grade fourth-grade reading scores changed over time. Using phase 2 of this model,
the period after mandatory retention was legislated but prior to its implementation, I was able to
determine whether test scores increased and for which schools, if any, test scores increased
during the period after a mandatory retention law was passed in North Carolina, but before
mandatory retention was implemented in schools.
Using the slope for phase 2 as well as the covariance term between the intercept and
slope for phase 2, it is possible to identify whether there was a significant increase in fourthgrade reading test scores. The test score intercept for phase 2 shows that the baseline test score
during this period was 448.42. For majority-minority schools this test score was 4.994 points
lower (p < .01), and for town/rural schools the intercept was an average of 1.418 points lower (p
< .01). Over the course of the period after passing the mandatory retention law but prior to its
implementation, the test score change was -0.15 year-over-year.
The covariance between the phase 2 intercept and the phase 2 slope is -0.144. This
indicates that for schools with a higher test score value in the 2012-13 school year, their
subsequent two years of testing data showed a sharper decline than other schools. Comparing the
intercept and slope to the control phase (phase 1), the phase 2 intercept starts slightly higher
(448.44 in phase 2 compared to 447.37 in phase 1) but declines at a greater rate year-over-year.
This comparison of slopes, the negative effect of majority-minority schools, and the negative
effect of town and rural schools all indicate that there was no positive effect from the state
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legislature having passed a mandatory retention law in North Carolina, at least not in the interim
period prior to the mandatory retention policy being put into effect.
Research Question 3
In research question 3a and 3b of this study, I asked:
Q3a

Were reading test score effects from mandatory retention different for schools
with a majority of non-White student populations?

Q3b

Were reading test score effects following mandatory retention different for
schools in town or rural locales?

To answer this research question, I first analyzed descriptive statistics of test score
growth across different student racial groups and across schools of different locales. I then
referred back to Model 2 and analyzed results in the context of research question 3.
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Table 4.19
Fourth-Grade End-of-Grade Reading Score Differences by Majority-Minority School Status
Year
Majority-Minority School
Majority-White School
Mean

Variance

Mean

Variance

2009-10

443.90

8.60

447.95

6.50

2010-11

444.11

8.62

447.94

7.21

2011-12

444.00

8.78

448.01

7.52

2012-13

443.25

10.53

447.69

8.77

2013-14

442.59

12.54

447.40

9.61

2014-15

442.97

10.72

447.59

8.40

2015-16

442.87

11.51

447.34

9.15

2016-17

442.68

11.19

447.26

9.64

2017-18

442.45

10.51

447.04

9.67

2018-19

442.24

10.46

446.71

10.06

Table 4.19 shows that there is a relatively sizable difference between majority-minority
schools and majority-White schools. This difference fluctuated between a minimum difference of
3.83 (in 2010-11) to a maximum difference of 4.81 (in 2013-14). The average difference
between groups was 4.39 points. Figure 4.7 shows a graph of the averages across years for both
groups.

93
Figure 4.7
Fourth-Grade End-of-Grade Reading Score by Majority-Minority Status

Figure 4.7 shows differences in fourth-grade End-of-Grade Reading scores for majorityminority schools. For schools with over 50% non-White students, test scores averaged 443.1
points across all years analyzed. For schools with majority-White populations, test scores
averaged 447.49 across all time periods. Both group trends matched one another, the only
difference was the consistent score gap of approximately four points over time.
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Figure 4.8
Fourth-Grade End-of-Grade Reading Score by School Locale

Figure 4.8 shows End-of-Grade Reading score averages for schools grouped by the
school’s locale. As shown in this figure, suburbs had the highest performance, followed by rural
schools. Schools located in cities and towns each had the lowest scores of the group and nearly
matched one another. All locales trended down over the period analyzed, though there was an
exception for all locales, each of which tick up slightly from 2013-14 to 2014-15 school years.
Answer to Research Question 3a
To answer this research question, I used Model 2 (Figure 4.6) where a time-invariant
covariate was added to estimate how test score effects changed for schools with a majority of
non-White students. I looked at how this covariate interacted with the intercept and slope for
phase 3 of test scores. The latent intercept for phase 3 of the model is 448.07, which represents
the population-averaged test score for 2015-16, prior to the addition of covariates. For schools
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which are majority-minority, this average test score was reduced by 4.965 points (p < .01).
Schools which contained a majority of non-White students had significantly lower starting test
score values, though this is true throughout all phases of the model. In phase 2, the intercept
change for majority-minority populations was -4.994 (p < .01) and in phase 1 it was -4.244 (p <
.01).
For phase 3 of the model, the population-averaged slope is -.206 (p < .01), indicating that
test scores decreased by -0.206 points on average. Test score growth for majority-minority
schools were not significantly different from this population average. It is clear that initial
reading scores were significantly lower at the start of mandatory retention in 2015-16 than the
population average, but the random effect of majority-minority schools on test score change over
time was not significantly different from the rest of the population of schools.
Answer to Research Question 3b
To answer this research question, I used the observed time-invariant covariate
“Town/Rural School” from Model 2. A school located in a town or rural area on average was
nearly one point lower on fourth-grade reading test scores at the start of mandatory retention (0.976, p < .01). In all three phases of this model, schools in town and rural locales had
significantly lower initial test scores (Phase 1 Intercept: -0.709, p < .01; Phase 2 Intercept: 1.418, p < .01; Phase 3 Intercept: -0.976, p < .01). When comparing the intercept from phase 3 to
the intercept from phase 2, it appears the initial value of town and rural schools in phase 3 was
less negative than in phase 2. This would make sense, as the random slope of town and rural
schools in phase 2 was positive (0.233, p < .01).
The growth of test scores across all of phase 3 was not significantly different from the
population-averaged slope of test score growth from 2015-16 to 2018-19, indicating that there
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was no significant random effect of test score change in town and rural schools for phase 3 of the
policy roll-out. Therefore, to answer question 3a, town and rural test scores were one point lower
than the population baseline intercept for 2015-16, but following the beginning of mandatory
retention, there was no significant difference from the population average in test score change.
Conclusion
North Carolina school retention rates were modeled in Model 1, the first latent growth
curve model in this chapter. This model included two latent intercepts and two latent slopes.
These represented the period prior to the implementation of mandatory retention and the period
after implementation of mandatory retention. The population-averaged intercepts in this model
show that the baseline retention rate increased for schools in 2015-16, after mandatory retention
was implemented (1.209 in 2009 to 1.675 in 2015). The variance in the latent intercept for phase
2 was noticeably higher in 2015. This was the year immediately following the mandatory
retention implementation, suggesting that schools had a wide variation in how they implemented
the new mandatory retention policy. The retention rate was consistently higher for both schools
with majority-minority populations and schools located in towns and rural areas.
Model 2, the second latent growth curve model in this chapter, shows test score change
over the years 2009 to 2018, with latent intercepts and latent slopes representing the different
phases of North Carolina’s mandatory retention law. It includes time-invariant covariates for
schools with majority non-White populations, schools located in towns or rural locales, and
schools which increased their average retention rate from 2009 - 2013 to 2015 – 2017. This
model shows that test scores increased from phase 1 to phase 2 but decreased from phase 2
through the end of phase 3. In both the period following the passage of mandatory retention and
the period following the implementation of mandatory retention, fourth-grade reading test scores
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continued to decline. Though schools with majority-minority populations were consistently four
points lower on average test scores, growth trends were not significantly different for these
schools than for majority-White schools.
Schools located in towns and rural locales likewise had approximately a one-point
disadvantage throughout all phases of mandatory retention. Unlike majority-minority schools,
schools in towns and rural areas had a significantly larger decrease in test scores compared to
city/suburb schools prior to mandatory retention policy passage. Following the passage of
mandatory retention but prior to the law’s implementation (Phase 2), town and rural schools saw
a year-over-year increase in test score growth of 0.233 points each year (p < .01). However, this
growth did not persist following mandatory retention going into effect.
Notably, there were no significant effects on reading test score growth in any of the
policy phases for schools which increased their retention rates over the time period analyzed.
Even in phase 3, the phase after mandatory retention had gone into effect, there were no
significant differences in test score growth for schools which retained a greater number of
students.
The following chapter puts each of these findings in the context of mandatory retention
policies generally. In addition to discussing the outcome of research hypotheses, limitations of
the findings presented here are discussed. I also discuss policy recommendations and
recommendations for further research.
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CHAPTER V
DISCUSSION AND CONCLUSIONS
In this study, I provided an analysis of the effect of a mandatory retention policy on test
score growth in a novel way. Rather than using the individual as the subject of analysis for
whether a state-level policy of mandatory retention improves academic reading scores, I focused
instead on how a school’s characteristics and its implementation of a mandatory retention law
influenced that school’s change in average reading scores. By focusing on the effects of retention
based on school-level characteristics, I was able to derive conclusions that allow for actionable
information for how school and district administrators might interpret how state-level mandatory
retention policies will impact their school’s reading score growth based on the characteristics of
their school student population and locale. I accomplished this by analyzing academic effects of
retention at a school-wide level, taking into consideration that learning does not happen in
isolation but rather occurs among a building-level community, and that the community’s schoollevel characteristics are intimately involved with how state-wide policy works at the local level.
Research Questions
Through this analysis I associated the effects of mandatory retention with test score
growth for schools, identifying the different characteristics of schools, including whether a
school serves a primarily minority student population and whether a school is located in an
urban-suburban or town-rural area.
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The research questions investigated in this study were:
Q1

After mandatory retention went into effect was there a significant rise in schoollevel student retention?

Q2

After a mandatory retention law was passed but before retention went into effect,
was there a significant increase in fourth-grade reading test scores?

Q3a

Were reading test score effects from mandatory retention different for schools
with a majority of non-White student populations?

Q3b

Were reading test score effects from mandatory retention different for schools
located in cities and suburbs than they were for schools located in towns and rural
areas?

and the hypotheses associated with these research questions were:
H1

There is a significant rise in a state’s retained students after activation of a
mandatory retention policy

H2

There is a moderate but significant increase in fourth-grade test scores after the
passing of a mandatory retention policy

H3a

Test scores of majority-minority schools increase less after retention is enacted
than non-majority-minority schools.

H3b

Test scores of town-located and rural-located schools increase less after retention
is enacted than city-located or suburb-located schools.

Research Question 1
In the first research question of this study, I investigated whether there was a significant
increase in North Carolina’s average student grade retention rate after enactment of a state-level
mandatory student grade-retention law. By answering this question, I evaluated whether schools
significantly changed their building-level method of addressing struggling readers by changing
the proportion of students they retained once mandated by the state to retain students who fail a
third-grade reading test. My hypothesis was that North Carolina’s proportion of retained students
would rise significantly after enactment of a mandatory grade retention law.
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From the analysis, after mandatory retention was enacted in schools, there was a higher
predicted retention rate for schools from Model 1 for 2015. While there was a subsequent drop
from 2015 to 2017, this drop was not statistically significant. At the statewide level, there were
less student third-grade retentions overall, but building-wide there was a wide variance in schoollevel retention rates. These retention rates were highest for schools with majority-minority
populations and for schools in towns and rural areas.
My hypothesis for this research question was that school-level retentions would increase
as a result of enacting mandatory retention. This hypothesis was correct at the school level,
according to Model 1. The wide variance suggests that while the retention rate did increase in
2015, there was a wide disparity in how schools reacted to retention rates overall. By 2017, this
retention rate had decreased slightly, though this decrease was not statistically significant.
Research Question 2
In the second research question of this study, I investigated whether there was a
significant increase in a school’s average fourth-grade reading scores following the passage of a
state-level mandatory retention policy, but prior to its enactment. The impetus of this research
question focused on separating out the actual effects of mandatory retention and the “threat” of
mandatory retention imposed by the newly passed legislation. That is, does the mere threat of
mandatory retention motivate students to greater achievement in reading? My hypothesis was
that there would be a moderate but statistically significant increase in fourth-grade reading test
scores following the passage of a state-wide mandatory retention law, as schools, teachers, and
administrators adjusted to the impending requirement of mandatory retention.
The analysis in the previous chapter shows that during this period, there was a more
negative trajectory of test scores compared to the control period of phase 1. In addition,
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town/rural schools and majority-minority schools did even worse than other schools in both their
initial test scores in this phase and their more negative test score trajectory over the following
two years.
My hypothesis for this research question was that there would be a moderate increase in
test scores following the passage of a mandatory retention law. This followed from the reasoning
that the “threat” of mandatory retention would cause adjustments to how teachers promoted testbased reading skills in order to improve scores. This hypothesis was incorrect. There is no
evidence from Model 2 to suggest that reading test scores improved. Instead, it appears they
declined over this phase.
Research Question 3
In the third research question of this study, I investigated if and how academic effects of
mandatory retention changed as a result of mandatory retention for majority-minority schools
and for schools located in towns and rural areas. Here I was interested in whether the
characteristics of a school’s student population or location changed the academic effects of North
Carolina’s mandatory retention law. Previous research would suggest that majority-minority
schools and town/rural schools both retain more students and generally perform worse on
standardized assessments. My hypothesis for this research questions predicted that if a school’s
population was a majority of minority students, these schools would see less academic growth as
measured by test scores than other schools and that town and rural schools would see less
academic growth than urban and suburban schools.
Research Question 3a
From the analysis in the previous chapter using Model 2, majority-minority schools
consistently had test scores of approximately four points lower across all phases of analysis. In
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Phase 3 of the model this trend persisted. The population-level slope decreased slightly during
this phase from 2015-16 to 2018-19, and majority-minority schools were not significantly
different from this population average.
My hypothesis for this research question was that majority-minority schools would
experience less growth overall than the population average. Although majority-minority schools
were consistently four points lower than other schools, their reading score growth was not
significantly different from the population average during this phase, so this hypothesis was
incorrect.
Research Question 3b
The second part of this research question asked whether urban and suburban schools
grew differently from town and rural schools. Model 2 shows that town and rural schools
consistently performed about one point worse on reading tests than urban and suburban schools.
The hypothesis for this research question predicted that rural schools would grow slower after
mandatory retention than other schools. The phase 3 slope of town/rural schools was not
significantly different from the population-averaged fixed slope. Because there was no
significant different in the growth of phase three, this hypothesis was incorrect.
Contributions to the Literature
Weiss, et al. (2018) previously studied the effects of North Carolina’s Read to Achieve
program on students. In that study, the individual effects of the North Carolina policy were
investigated over the first two years of policy implementation to identify individual effects to
students of failing a third-grade reading exam. The present study extends and adds nuance to the
discussion of how the North Carolina Read to Achieve program was interpreted and
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implemented at the school level by identifying how schools of different student populations and
locales interpreted the mandate from the state level.
The present study adds to retention literature in several ways: first, this was one of the
first to use the Civil Rights Data Collection student retention data to analyze retention decisions
at the local level. Second, this study takes a quantitative look at the school-level implementation
of a state-level mandatory retention policy. This is unique among studies in this field. Most
studies in the retention literature, including Weiss, et al. (2018), focus on how the individual
responds (academically, behaviorally, socially) to being retained. In this study I instead set as my
focus the administrative duty of implementing state-level policy at the school level. I took into
account characteristics of the school, including the students the school serves and the school
setting to determine if mandatory retention had benefits for these populations.
As in prior studies which identify minority students as more likely to be retained, I found
that in schools where a majority of the student population are non-White, students had higher
retention rates. Likewise, town and rural schools saw higher rates of student retention. This study
showed that these school-level retention rates did not result in higher standardized reading scores
for schools which have these characteristics.
In addition, this study showed that following the 2013-14 school year, after mandatory
retention was first enacted in schools in North Carolina, there was a large bump in retention
variation for school retention rates. There was also a large increase in district-correlated retention
rates, indicating that district-level policies may have influenced how mandatory retention was
implemented in schools. Taken together, this variation in schools and high correlation of schools
within the same district show that there was uneven implementation of the mandatory retention
policy across North Carolina.
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Limitations of this Study
There are several areas of this study which require limitations to the conclusions drawn
from the preceding analysis. First, the dataset did not include all schools in North Carolina.
Schools for which complete testing data were not available were not included. It was shown that
retention rate was higher in schools for which testing data were incomplete. Although these cases
represented a small minority of the dataset (4.4% of all schools with third and fourth grades), it is
possible that these cases would have impacted the analysis.
Second, schools which closed between the years 2009 – 2019 were not included in the
analysis. It is possible that these schools closed for reasons such as low enrollment or poor
academic performance (North Carolina Department of Public Instruction, 2021). The reason for
closure may be associated with variables in this study, including test scores or retention rates.
Including these schools in the analysis could have impacted the analysis of this study.
Third, North Carolina was the only state included in this study. There are 17 other states
plus Washington, D.C. which have mandatory grade retention laws for third-grade students. It is
possible that if other states with these laws were analyzed, they would have shown more positive
or more negative test score gains than the once seen in this analysis.
Fourth, because this study was an analysis of building-level retention rates and buildinglevel test score change, there was no accounting for movement of students between schools and
between districts. It is possible that students who were designated for retention were more likely
to change schools. Removal of a student designated for retention may have artificially inflated a
school’s test score growth by not including students retained on future test scores.
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Policy Recommendations and Future Research
Policy Recommendations
The inability to read limits opportunity for future academic and career success. Beyond
these professional concerns is the personal contentment that comes with a mastery of literacy of
one’s language. Not being able to read by the third grade is an unfortunate milestone and must be
rectified to any extent possible through further education. Whether or not mandatory grade
retention imposed by the state is the correct policy lever is the subject of the preceding research.
I argue, and my analysis shows, that this policy, at least as it pertains to one-size-fits-all
mandatory retention, is misguided. A less heavy-handed, more nuanced approach is needed.
Advocates of mandatory retention place the policy of retaining struggling readers in
opposition to “social promotion,” the often-derided practice of passing a failing student on to the
next grade. Advocates of mandatory retention suggest social promotion prioritizes maintaining a
student’s social group at the expense of their academic and professional future. Presidential
administrations from both parties have spoken in opposition to social promotion, with varying
specifics as to what social promotion is and what constitutes ending social promotion.
However, student grade retention is only one of many possible supports for students who
are struggling to read. After-school programs, intensive tutoring, and reading-at-home programs
are all shown by research to be effective methods at increasing the skill of students who are poor
readers. Meanwhile, research on the positive academic effects of grade retention is mixed at best.
This study failed to find any school-level positive effects of mandatory retention, whether from
the threat or act of student grade retention, regardless of whether a school was majority-White,
majority-minority, or located in urban, city, town, or rural areas.
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Non-academic effects of grade retention show students who are retained have greater
behavioral problems, less motivation for school, and decreased school attendance. When placed
on the scale with other educational supports for addressing student illiteracy, including the other
supports recommended in the model legislation proposed by the Foundation for Excellence in
Education, mandatory grade retention is an outlier in several ways. Its purported benefits are not
supported by research and as such the policy is highly contentious. It drives a wedge between
administrators, teachers, and state-level policy-makers. In addition, it inserts the state into the
relationship both between a school and the families it serves and between a teacher and her
student. The other options for how to remedy student struggles in reading, I would argue, have
none of these issues.
I do not argue here that grade retention is never the correct approach. It often may be the
case that a student needs another year to mature or needs more time with foundational academic
content. However, mandatory grade retention imposed by the state on administrators of a school
is a heavy-handed one-size-fits-all approach that negates other levels of local decision-makers
who are able to make more nuanced decisions about a student’s needs for her academic future. A
teacher sees a student daily and understands her successes and her struggles. When a student fails
an end-of-grade reading exam, that student’s teacher, using a year’s-worth of classroom-based
evidence, is able to diagnose the student’s struggles in a local context and from there take
appropriate next steps for that child’s academic future in conjunction with the student’s family
and school administrators.
In conclusion, mandatory grade retention is an approach that has been tried and has
failed. While grade retention is a potential option for a struggling student, this decision should be
left to be made within the local context of the school and of the district. Other approaches, often
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intertwined with mandatory grade retention policies, such as intensive tutoring, outside-of-school
practice, partnering with families, and continual monitoring are all research-backed approaches
that can contribute to a student’s growth in reading skill. In states such as North Carolina which
have mandatory grade retention policies, these other supports are often already in place.
Removing mandatory grade retention will contribute to local decision-making in schools while
continuing to support struggling readers. As a benefit to the state, this would also remove the
financial burden of an extra year of education for retained students.
Recommendations for
Future Research
There are several promising areas of continued research in the investigation of mandatory
grade retention policies, particularly as they apply to building-level retention decisions. The
present study considered variables which were readily available from federal and state-level
government sources. Further consideration in future studies could be given to different, less
readily-accessible covariates to investigate whether there are other variables not considered here
that impact the relationship between mandatory retention rates the academic growth of a school.
Future research should use other states with this same methodology to determine whether
there are different effects in different states which have implemented this policy. These
differences in state assessment scores could be compared by selecting states with the state-level
standardized tests or, if assessments are not directly comparable, growth could be compared
between states by using a standardization of tests using z-scores.
Future research should consider the costs and benefits of the retention of a child. The peryear cost of public education for each student in the United States costs over $13,000 (National
Center for Education Statistics, 2020). In addition to the financial costs to the school district are
potential psychological, social, and behavioral costs incurred by the retained student, and
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political costs associated with passing a contested policy. Future research should give
consideration to whether any benefits associated with retaining a student outweigh the costs of
such a policy.
Finally, passing mandatory student retention policies continues to be contentious within
states. Michigan and Alabama are currently navigating how to enact mandatory retention policies
while continuing to deal with school closures and suspension of testing due to the COVID-19
pandemic. Analyzing how policy-makers navigate this political space, in both words and actions,
could inform how mandatory retention decisions are made and how their effects are portrayed to
the public, to schools, and to families of students.
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MODEL 1 FIT STATISTICS
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Table A.1
Model 1 Fit Statistics
Number of free parameters
Log-Likelihood
H0 Value
H0 Scaling Correction Factor for MLR
H1 Value
H1 Scaling Correction Factor for MLR
Information Criteria
AIC
Chi-Squared Test of Model Fit
Value
Degrees of Freedom
p-Value
Scaling Correction Factor for MLR
RMSEA Estimate
CFI
TLI
Chi-Squared Test of Model Fit for Baseline
Value
DF
p-Value
SRMR Value
Value for Within
Value for Between

33
-16372.255
4.7644
-16320.881
4.1379
32810.511
42.548
12
<.0001
2.4149
0.045
0.902
0.756
342.432
30
<.0001
0.039
0.119

122
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MODEL 2 FIT STATISTICS

123
Table B.1
Model 2 Fit Statistics
Number of free parameters
Log-Likelihood
H0 Value
H0 Scaling Correction Factor for MLR
H1 Value
H1 Scaling Correction Factor for MLR
Information Criteria
AIC
Chi-Squared Test of Model Fit
Value
Degrees of Freedom
p-Value
Scaling Correction Factor for MLR
RMSEA Estimate
CFI
TLI
Chi-Squared Test of Model Fit for Baseline
Value
DF
p-Value
SRMR Value
Value for Within
Value for Between

67
-25339.666
1.4177
-25207.451
1.1771
50813.332
269.019
83
<.0001
0.9829
0.042
0.992
0.989
24277.716
120
<.0001
.015
0.903
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Table C.1
Demographics of North Carolina Schools Compared to National Average, 2009-10
Total
North Carolina National Average
% White students

53.9 a

54.1 a

% Black students

31.0 a

16.8 a

% Hispanic students

11.1 a

22.1 a

Average elementary school

542 b

473 b

12.5 c

13.1 c

FRPL-eligible students (%)

49.9 d

47.5 d

City schools (%)

25.0 e

26.1 f

Suburban schools (%)

12.1 e

27.4 f

Town schools (%)

14.5 e

14.3 f

Rural schools (%)

48.4 e

32.3 f

enrollment
3-21 year-old students served
under IDEA (%)

Note. IDEA = Individuals with Disabilities Education Act; FRPL = Free-and-Reduced Price
Lunch.
a
National Center for Education Statistics (2011a). b National Center for Education Statistics
(2011b). c National Center for Education Statistics (2011c). d National Center for Education
Statistics (2011d). e Calculated from National Center for Education Statistics (2012); f National
Center for Education Statistics (2011e).

From Table C.1, in 2009-10 North Carolina schools had a higher percentage of Black
students and a lesser percentage of Hispanic students than the national average. The average
elementary school in North Carolina had 69 more students than the national average. The state
had a slightly smaller percentage of students with disabilities, and slightly greater percentage of
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students eligible for free-and-reduced-price lunch. North Carolina schools overall are more rural
and less suburban than the national average.
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APPENDIX D
NORTH CAROLINA NAEP SCORES
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With the exception of 2009, North Carolina had a higher NAEP fourth-grade reading
score than the national average over the past decade (Figure D.1). The peak in test scores during
this period occurred in 2015, when the average score for the state was 226. After 2015, the state
continued to maintain scores above the national average, but the test score average decreased
from 2015 to 2019 and was down to 221 by 2019.

Figure D.1
NAEP Fourth-Grade Reading Scores Comparing North Carolina to the National Average, 2009
to 2019
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Figure D.1 shows a large jump from 2013 to 2015. In North Carolina, this corresponds
with the state immediately after beginning mandatory retention following the 2013-14 school
year. This suggests there may be an effect of the mandatory retention law going into effect
during this time period on future reading scores. Further investigation into school-level data
below provides further evidence as to whether this is in fact the case.
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Figure D.2
North Carolina NAEP Fourth-Grade Reading Scores by Race
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Figure D.2 shows the differences in North Carolina’s NAEP fourth-grade reading scores
by race. White students consistently outperform both Black and Hispanic students. Between
White students and Black students, this difference is between 22 and 26 points over the range
analyzed. For White students and Hispanic students, this difference is between 21 and 26 points.
This matches national-level differences between White students, Black students, and Hispanic
students. NAEP scores indicate that North Carolina matches national averages related to fourthgrade reading skill. Like national averages in reading scores, the state matches has similar overall
NAEP scores and differences between racial groups.
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COMPARISON OF SCHOOLS WITH INCREASED
AND DECREASED RETENTION RATES
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There were 255 schools which increased their retention rate following the
implementation of North Carolina’s Read to Achieve policy. Table E.1 shows the characteristics
of these schools in comparison with the schools which had a decreased retention rate.

Table E.1
Comparison of Schools with Decreased Retention to Schools with Increased Retention
Variable
Schools with Retention
Schools with Retention
Decrease (n = 1005)

Increase (n = 255)

Retention Rate, 2009 – 2013 (%)

2.63

1.92

Retention Rate, 2015 – 2017 (%)

0.64

4.04

City schools

282 (28.06%)

61 (23.92%)

Suburb Schools

218 (21.69%)

44 (17.25%)

Town Schools

104 (10.35%)

34 (13.33%)

Rural Schools

401 (39.90%)

116 (45.49%)

Average School Enrollment

525.23

522.79

Majority-Minority Schools

422 (41.99%)

125 (49.02%)

Note. “Decreased Retention” indicates the group of schools in which the average retention rate
decreased following implementation of North Carolina’s Read to Achieve act. “Increased
Retention” indicates the group of schools in which average retention rate increased following
mandatory retention. Average school enrollment = average of all school’s student enrollment
from 2009 – 2018.
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Figure E.1
Retention Rate of Schools with Post-2013 Retention Rate Increase (n=255) and Schools with
Retention Rate Decrease

Figure E.1 shows that the retention rate for schools which increased retention from before
the mandatory policy to after the mandatory policy began lower and ended higher.

Figure E.2
Fourth-Grade End-of-Grade Reading Scores for Schools with Post-2013 Retention Rate Increase
(n=255) and Schools with Retention Rate Decrease

Figure E.2 shows that the fourth-grade End-of-Grade-Reading scores between schools
which increased their retention rate from before mandatory retention to after mandatory retention
and those schools which decreased their retention rate are nearly identical. This visually indicates
that there is no obvious discernible difference between test scores in the two groups.

